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Preface


The U. S. Environmental Protection Agency (EPA) held a 74-day

public comment period from August 4, 1989 to October 16, 1989 to

provide an opportunity for interested parties to comment on the

draft Feasibility Study (FS) and the July 1989 Proposed Plan

prepared for the New Bedford Harbor Superfund Site/Hot Spot Study

Area in New Bedford, Massachusetts. The draft FS examines and

evaluates various options, called remedial alternatives, to

address sediment contamination in the Hot Spot Study Area. EPA

identified its preferred alternative for the cleanup of the Study

Area in the Proposed Plan issued on August 3, 1989, before the

start of the public comment period.


To facilitate Site cleanup, EPA has organized its Investigation

of the New Bedford Harbor Site into two segments, known as

operable units. A Remedial Investigation (RI) and FS for the

first operable unit, the Hot Spot Study Area, was conducted

between 1988 and 1989. The FS incorporates findings from

previous harbor studies including the 1984 FS of the upper

Estuary; the 1989 Engineering FS and Pilot Study; and the 1989

Baseline Public Health Risk Assessment — a study that assesses

the potential risks to public health and the environment

associated with Hot Spot sediment contamination. An FS

addressing overall harbor contamination, the second operable unit

or phase of cleanup, is scheduled for completion in 1990.


The purpose of this Responsiveness Summary is to document EPA

responses to the questions and comments raised during the public

comment period on the Hot Spot Study Area. EPA has carefully

considered all of these questions and comments before selecting a

final remedial alternative to address Hot Spot Study Area

sediment contamination of the New Bedford Harbor Site.


This Responsiveness Summary is organized into the following

sections:


I. Overview of Remedial Alternatives Considered jn the

Feasibility Study, Including the Selected Remedy - This

section briefly outlines the remedial alternatives evaluated

for the Hot Spot in the FS and the Proposed Plan, including

EPA's preferred alternative.


II. Background on Community Involvement and Concerns - This

section provides a brief history of community interest and

concerns regarding the New Bedford Harbor Site.


III. Summary of Comments Received During the Public Comment

Period and EPA Responses - This section summarizes the oral

and written comments received during the public comment

period and provides EPA responses to them.




In addition, two attachments are included in this Responsiveness

Summary. Attachment A provides a list of the community relations

activities that EPA has conducted to date at the New Bedford

Harbor Site. Attachment B contains copies of the transcripts

from the informal public hearings held on August 16, 1989,

August 22, 1989 and September 25, 1989.




I. OVERVIEW OF REMEDIAL ALTERNATIVES CONSIDERED IN THE

FEASIBILITY STUDY, INCLUDING THE SELECTED REMEDY


Using the information gathered during the 1988-89 Hot Spot FS and

Risk Assessment, EPA identified specific objectives for the

cleanup of the New Bedford Harbor Site/Hot Spot Study Area. The

response objectives are:


1. Significantly reduce polychlorinated biphenyl (PCB)

migration from Hot Spot Area sediments to the water

column and sediments throughout the Harbor.


2. Significantly reduce the amount of remaining PCB

contamination that would need to be remediated in order

to achieve overall harbor cleanup.


3. Protect public health by preventing direct contact with

Hot Spot sediments.


4. Protect marine life currently in direct contact with

Hot Spot Study Area sediments. The second operable

unit of the harbor cleanup will include specific target

cleanup goals for contaminants throughout the Harbor.


EPA has developed a cleanup program to address sediment

contamination at the Hot Spot Study Area. The selected remedy

includes: removing contaminated sediments from the Hot Spot

using a cutterhead dredge, dewatering the dredged sediments,

incinerating the sediments in an on-site transportable

incinerator, solidifying the ash residue, if necessary, and

providing interim storage of the treated sediments following the

completion of the remediation process. Ultimate disposition of

the treated material will be addressed in the second operable

unit for the Site.


Other Alternatives Evaluated in the Feasibility Study


In the Hot Spot Study Area FS, EPA screened and evaluated a

number of potential cleanup alternatives for the New Bedford

Harbor Site/Hot Spot Study Area. The FS describes the

alternatives, as well as the screening criteria used by EPA to

narrow the list to four potential remedial alternatives. Each of

these alternatives is described briefly below. The Proposed

Plan, which identifies EPA's preferred alternative for the Hot

Spot Area, also contains brief descriptions of the alternatives

considered in detail in the Hot Spot Study Area FS. A detailed

description of remedial alternatives can be found in the Hot Spot

Study Area FS and in the Record of Decision Summary. The Hot

Spot FS is available as part of the Administrative Record for the




Site, which is available for inspection at the New Bedford Free

Library at 613 Pleasant Street in New Bedford, Massachusetts and

at the EPA Records Center at 90 Canal Street in Boston,

Massachusetts.


Hot Spot Study Area Remedial Alternatives;


1. Minimal No Action: Under this alternative,

institutional measures would be taken to restrict Site

access and caution against swimming, fishing and

shellfishing in the Hot Spot Area. No dredging or

treatment of sediments would occur.


2. Sediment Removal and Incineration: This is EPA's

selected remedy.


3. Sediment Removal and Solidification/Disposal: Hot Spot

sediments would be removed using a cutterhead dredge

and transported by hydraulic pipeline to the Confined

Disposal Facility (CDF) area. Dredged sediments would

be solidified on-site; the solidified material would be

transported to an off-site Federally-approved landfill

for disposal.


4. Sediment Removal and Solvent Extraction: Hot Spot

sediments would be removed using a cutterhead dredge

and transported by hydraulic pipeline to the CDF area.

Dredged sediments would be treated using solvent

extraction, a process that uses a solvent to remove

PCBs from contaminated sediments or soils. The PCB-

enriched solvent extract would be incinerated at an

off-site Federally-approved facility. Solidification

of the remaining waste material would be used to

immobilize metals, as necessary, prior to temporary

storage of the treated sediment.


II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS


The New Bedford Harbor Site is an urban tidal estuary located at

the head of Buzzards Bay in southeastern Massachusetts. The

harbor is bordered by the towns of New Bedford, Acushnet,

Dartmouth and Fairhaven. From the 1940's until the late 1970's,

two electrical capacitor manufacturing facilities in New Bedford

released PCBs onto the adjoining shoreline mudflats of the plants

and into New Bedford Harbor, through discharged wastewaters

containing PCBs and through alleged intentional dumping. Field

studies conducted by EPA and the Commonwealth of Massachusetts

between 1976 and 1982 identified PCBs and heavy metals in

sediments and marine life throughout a 1,000-acre area of the

harbor and upper Buzzards Bay.




In 1982, the New Bedford Harbor Superfund Site was added to the

National Priorities List (NPL), making it eligible to receive

federal funds for investigation and cleanup under the Superfund

program.


Community involvement in EPA and state investigations of New

Bedford Harbor has been high throughout the RI/FS process.

Concerns in the bordering communities have initially focused on

potential public health impacts as a result of living near the

harbor or eating fish caught in the harbor, potential impacts on

the local fishing industry, and potential limitations on

waterfront development activities. Community concerns now also

include the environmental, economic and health impacts of

remedial alternatives being evaluated for the Hot Spot portion of

the Site, and ensuring that, following the Hot Spot remediation,

remaining harbor contamination will be addressed.


Community concerns first surfaced in the mid-1970's, following

the discovery of extensive PCB contamination in the harbor (water

column and bottom sediments) and in the tissue of fish caught

both in the harbor and in adjacent Buzzards's Bay. In 1977,

Massachusetts banned construction in the harbor intertidal and

subtidal zones to prevent re-suspension of contaminated

sediments, and the Commonwealth also banned shellfashing or

bottom fishing within the harbor and certain sections of

Buzzard's Bay to protect public health.


These bans resulted in high levels of concern from commercial

fishermen, who feared that the public's association of New

Bedford Harbor with hazardous wastes would negatively impact the

local fishing industry. Area residents and commercial

enterprises interested in developing commercial space on the

harbor, repairing aging wharves, or undertaking other activities

were equally concerned about the building moratorium. Further

concerns expressed by area residents focused on delays in plans

to improve the Route 6 bridge over the Acushnet River Estuary.


In 1982, the U.S. Coast Guard placed signs, in English and in

Portuguese, notifying the public of the restrictions on fishing

and swimming. These signs were subsequently vandalized.


In 1983, the EPA, the Massachusetts Department of Environmental

Protection (DEP) — formerly known as the Department of

Environmental Quality Engineering (DEQE) — and the Massachusetts

Department of Public Health (DPH) held a public meeting on the

cleanup plan for the Acushnet River Estuary. The DPH

representatives reviewed the results of the preliminary health

study conducted in 1981 to evaluate PCB concentrations in area

workers and residents, and stated that the tests showed elevated

PCB levels in certain area workers and in persons who ate fish

caught in the harbor. DPH stated that a more comprehensive

follow-up study would be conducted by the DPH, the Massachusetts




Health Research Institute (MHRI), and the U.S. Centers for

Disease Control (CDC). Approximately 800 to 1,000 residents of

New Bedford, Fairhaven, Acushnet and Dartmouth would be studied

to determine whether they had been exposed to PCBs, the level of

PCB contamination in the bloodstream, and the correlations

between life-style and PCB blood concentrations would be

evaluated.


In 1984, EPA received a petition from Fairhaven residents calling

for preventing public access to the estuary; a ban on dredging in

the Acushnet River; a comprehensive program testing area property

for contamination; meetings with EPA officials; and an area-wide

health study.


In June 1984, EPA distributed 25,000 informational pamphlets on

harbor contamination to schools in New Bedford, Acushnet and

Fairhaven, providing information on ways to prevent exposure to

contaminants in the harbor area. EPA added to its public

information program in July 1984 by placing additional English

and Portuguese warning signs around the harbor.


On July 11, 1984, a public meeting, cosponsored by DPH and the

League of Women Voters was held to announce the commencement of

the DPH, MHRI and CDC health study. The study, which was

released in 1987, showed that few of the residents who had

participated in the study had elevated levels of PCBs, and that

the residents with the highest risk of elevated PCBs (from

occupational exposure or eating harbor fish) had PCB levels

within the typical range of the U.S. population. The health

study also suggested that the Massachusetts regulations banning

fishing in the harbor may have contributed to lowering risks to

the local population. Following the release of the study,

health-related community concerns, which had been very high, were

significantly reduced.


In September 1984, EPA released the results of the "fast-track"

Feasibility Study. Among the options considered in the FS were

dredging of contaminated sediments, channelizing the harbor, and

capping areas on either side of the channel. Public concerns

over these recommendations centered on the possibility of

resuspending contaminated sediments during the dredging

operations, public health impacts, and impacts upon the port's

commercial operations. EPA responded to these concerns,

determining that additional studies of dredging and disposal

techniques should be conducted before proceeding with the harbor

cleanup.


The New Bedford Area Chamber of Commerce released a "PCB White

Paper" in July 1985 to provide the area population with

information on the nature of PCBs, their potential health

effects, the CDC health study, sources of PCB contamination in




the harbor, EPA's investigations, and choices facing New Bedford

area residents regarding EPA's future activities.


On April 30, 1987, EPA held a public information meeting to

describe plans for a proposed pilot project to evaluate dredging

and disposal options in New Bedford Harbor, and to inform the

public on the progress of the Feasibility Study for the Site.

EPA also distributed an English and Portuguese fact sheet on the

Pilot Study to those people on a mailing list that EPA developed

for the Site. Approximately 175 people attended this meeting. A

question and answer period was held during which the public asked

over 50 questions. Questions focused on the physical

characteristics of the Site, possible cleanup options, the Pilot

Study, public involvement, and the schedule for the. RI/FS.

Following the conclusion of the EPA meeting, the community group,

People Acting in Community Endeavors (PACE) presented a thirty

minute videotape they had produced about the Site.


In October 1987, EPA released an information update in English

and Portuguese on recently completed plans for the Pilot Study.

In addition, a public meeting was held on October 22 to present

EPA, DEP, and U.S. Army Corps of Engineers' (COE) plans for

construction and operation of the Pilot Study. EPA, DEP and the

COE also conducted a public availability session on October 24 to

answer questions from the community on a less formal basis than

at the public meeting.


Citizen involvement in EPA's decision-making process at the Site

increased significantly with the formation of the Greater New

Bedford Environmental Community Work Group (CWG) in October 1987.

The CWG was formed under the auspices of the Office of the Mayor

of New Bedford. Its formation was supported by EPA, which sought

to ensure that the public be kept informed about the Site and be

able to participate actively in site-related decision making.

The CWG has a membership of approximately 25 people, although a

core group of approximately 10 to 12 members formed after the

group had met a number of times. Members were recruited from

each of the surrounding four communities and include

representatives from environmental, fishing, business and other

interests. From October 1986 through the present, CWG members

have met on a regular basis with EPA and other agencies involved

in the cleanup and study process, such as the U.S. Army Corps of

Engineers.


EPA released an information update in June 1988, again in both

English and Portuguese, to inform the public on EPA's proposed

testing of an innovative treatment technology, under the auspices

of the Superfund Innovative Technology Evaluation (SITE) program,

at the New Bedford Site and to invite public comment, on EPA's

proposal. The information update also provided information on

the CWG and on the progress of the Pilot Study. Following the

release of the update, EPA held an open house at the SITE




demonstration. A large number of local and state officials, CWG

members, and members of the general public attended. Following a

number of presentations on the SITE program to the CWG, the CWG

unanimously endorsed conducting the demonstration.


EPA held a public groundbreaking ceremony on April 7, 1988 to

announce the beginning of construction of the Confined Disposal

Facility (CDF), as a part of the Pilot Study. The ceremony was

well attended and included a representative of the CWG.


Throughout the FS and Pilot Study process, the CWG remained

extremely active in providing EPA with information and

suggestions. To facilitate their involvement, the CWG applied

for and was awarded a $50,000 EPA Technical Assistance Grant

(TAG) in November 1988. The CWG, in turn, contracted with an

independent consulting firm to assist them in providing EPA with

detailed technical comments on the Hot Spot FS and other aspects

of the New Bedford Harbor cleanup.


Public interest in the Pilot Study continued, and EPA held two

days of site visits in December 1988 to allow the public to view

the dredging equipment and Confined Disposal Facility (CDF).


EPA held an informational public meeting on August 3, 1989 on the

Hot Spot FS and the Proposed Plan. The meeting was attended by

approximately 40 people. The principal community concerns

expressed at that time include the following:


Impacts of Dredging. Residents expressed concern that

dredging would spread the contamination in the Hot Spot Area

through the Harbor.


On-Site Incineration. Residents expressed interest in the

efficiency of the incinerator and its effect on metals. In

addition, residents requested information on what air

quality monitoring would be conducted in association with

operation of the incinerator.


- Residual Metals. Residents expressed concern that the

residual incinerator ash would be considered a hazardous

waste and questioned EPA's on-site disposal of the ash.

Residents were also concerned that the metals could pose a

risk to public health.


An informal public hearing was held on August 16, 1989 to accept

oral comments on EPA's Proposed Plan. A second public meeting

was held on August 22, 1989 to allow the PRPs and opportunity to

present an alternative to EPA's Proposed Plan. Finally, on

September 25, 1989, the CWG sponsored a meeting to provide an

opportunity for its members and members of the public to ask

questions about EPA's Proposed Plan or the PRPs1 proposed

alternative.
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III. SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT

PERIOD AND EPA RESPONSES


This Responsiveness Summary responds to the comments received by

EPA concerning the Hot Spot FS and the Proposed Plan for the Hot

Spot Study Area of the New Bedford Harbor Superfund Site. EPA

received a large number of written comments during the 74-day

public comment period (August 4 - October 16, 1989). A number

of oral comments were presented at the August 16, 1989 informal

public hearing. Copies of the transcripts to all three of the

informal hearings that were held are included as Attachment B.

Copies are also available at the New Bedford Free Library, the

information repository that EPA has established for the Site; and

at the EPA Records Center at 90 Canal Street, Boston,

Massachusetts, 02114 as a part EPA's Administrative Record.


EPA received a total of 54 documents or "comments" during the

public comment period. Due to the large number of documents

received, EPA established a "Document Control Number" (DCN)

system to track and to refer to specific documents. The "Comment

Tracking Sheet" on the following 4 pages lists the DCN, the

source, the author, a general description of the document, and

the date of the document.


A large number of the documents received during the public

comment period from the PRPs are extremely voluminous, and in a

number of cases, are over 50 pages in length. It would be

extremely wasteful and redundant for EPA to reproduce all of the

comments verbatim in this Responsiveness Summary. A number of

the documents make similar comments on the same issues. Thus,

representative excerpts from a number of documents are presented,

including a citation to the document it was taken from via the

corresponding Document Control Number (DCN). These excerpts are

presented in a lightly shaded block ("redline") to distinguish

them from the EPA responses which follow. EPA lifted excerpts

from each document to indicate what EPA believes to be the

substance of the comment. In a number of instances, cross-

references are made to other responses or to the Record of

Decision Summary. All of the documents received during the

public comment period are included in the Administrative Record

for the Site in Section 5.3.


Section A presents the citizen comments that EPA received during

the public comment period, and Section B presents the comments

that EPA received from the Commonwealth of Massachusetts.

Section C contains the PRPs' comments, which are predominantly

technical in nature. Because of the large volume PRP documents

that addressed similar issues, the comments were divided into ten

categories. These categories are presented in the Table of

Contents to this Responsiveness Summary and they are reiterated

at the beginning of Section C.




NEW BEDFORD HARBOR HOT SPOT COMMENT TRACKING SHEET 

DON SOURCE AUTHOR DESCRIPTION DATE 

PRP Comments; 

1 Ropes & Gray Galvani Review of Draft Hot Spot FS 10/16/89 

2 Ropes & Gray Spaulding Review of Draft Hot Spot FS 07/28/89 

3 Ropes & Gray Spaulding Review of Draft Hot Spot FS 08/30/89 

4 Ropes & Gray Brown & PCB Dechlor. & Detox, in the 
Wagner Acushnet Estuary (Inc. Appen. A) 

5 Ropes & Gray Hoff & Critique: Draft Hot Spot FS 05/89 
O'Brien 

Ropes & Gray Dr. Jaeger Critique: Draft Public Health 10/12/89 
Evaluation 

Ropes & Gray Whysner Recent Findings RE: T/PCBs 10/11/89 
Implications for NBH Risk 
Assessment 

8 Ropes & Gray Whysner Draft Final Baseline Public 10/11/89 
Health Risk Assessment NBH FS 
(Including Appendix E) 

9 Ropes & Gray Affididavits of Daniel Granz, 10/89 
Raymond Castio, Raymond Cabral, 
and Gary Haskins 

10 Ropes & Gray Deposition of David A. Kennedy; 05/26/86 
Cambra 

11 Ropes & Gray Rose Aquatic Toxicity & Bioacummula
tion Potential in Marine Env. 

 10/89 

12 Ropes & Gray Harris, Review of Draft Hot Spot FS 10/13/89 
et al. 

13 Ropes & Gray Terra New Bedford Harbor Evaluation 

14 Nutt, Helen Balsam Comments on NBH Hot Spot FS & 10/16/89 
& Fish Proposed Plan 

15 Nutt, Mclen Balsam Remedial Action Program NBH 10/16/89 
& Fish 

16 Nutt, Mclen Balsam Mass Estimates of PCBs in Upper 07/27/89 
& Fish Estuary Sediment, NBH (Att.A) 
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DCN SOURCE AUTHOR DESCRIPTION DATE 

17 Nutt, Mclen 
& Fish 

Balsam Theoretical Evaluation-Effect-
iveness of Capping PCB Contam
inated NBH Bed Sediment, Draft 
(Att.B) 

 10/09/89 

18 Nutt, Mclen 
& Fish 

Balsam Recolonization Dynamics and
Bioturbation Process in Marine 

 03/15/89 

Sediments; Relationship to 
Proposed Capping of NBH (Att.C) 

19 Nutt, Mclen 
& Fish 

Balsam NBH Thin Layer Sediment Samp
ling Program (Att.D) 

 08/11/89 

20 Nutt, Mclen 
& Fish 

Balsam Hydraulic Study of the Acushnet
River Watershed, NBH (Att.E) 

 08/31/89 

21 Nutt, Mclen 
& Fish 

Balsam Tidal Cycle Flux Measurement 
Data (Att.F) 

22 Nutt, Mclen 
& Fish 

Balsam Extreme Velocities in the Upper
Acushnet River Estimated By 
Inlet-Basin Model (Att.G) 

 09/20/89 

23 Nutt, Mclen 
& Fish 

Balsam Extreme Velocities in the Upper
Acushnet River Estimated by 
the Dambrk Model (Att.H) 

 09/20/89 

24 Nutt, Mclen 
& Fish 

Balsam Assessment of PCBs in Acusnet
River Upper Estuary Wetlands 
Sediments (Att.I) 

 10/10/89 

25 Nutt, Mclen 
& Fish 

Terra Toxicant Profile for Poly
chlorinated Biphenyls (PCBs) 
(Att.J) 

 11/88 

26 Nutt, Mclen 
& Fish 

Terra Hazard Evaluation for New
Bedford Harbor (Att.K) 

 10/89 

27 Nutt, Mclen 
& Fish 

Terra New Bedford Exposure Assess
ment (Att.L) 

 10/89 

28 Nutt, Mclen 
& Fish 

Terra New Bedford Harbor Risk
Assessment (Att.M) 

 10/89 

29 Nutt, Mclen 
& Fish 

Balsam Use of Simple Box Model to 
Estimate PCB Water Column Con
centrations Before and After 
Capping in the Upper Estuary, 
Draft (Att.N) 
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DCN SOURCE AUTHOR DESCRIPTION DATE 

30 Nutt, Helen
& Fish 

 Balsam PCB Biotransformation in
Aquatic Sed.: NBH & Other 
Sites (2 Vol) (Att.O) 

 10/16/89 

31 Joint Defend
ants 

 Rizzo Comments on Draft Final Hot
Spot FS 

 10/16/89 

32 Joint Defend
ants 

 Rizzo Aerial Photo of Pilot Study 
(ref. on p. 5-27 of DCN #31) 

33 Joint Defend
ants 

 Rizzo List of Principal Issues
(NUS internal memo) 

 pre '85 

34 Joint Defend
ants 

 Rizzo Proposed Pilot Study Meeting
Minutes (EPA memo) 

 11/13/89 

35 Joint Defend
ants 

 Rizzo Hot Spot Feasibility Study,
NBH; Revised Review of Pi Lot 
Dredging Report 

 09/08/89 

36 Joint Defend
ants 

 Rizzo Proposed NBH Pilot Dredging 
Project 

37 Joint Defend
ants 

 Rizzo Comments on the Final Draft
Detailed Analysis of Remedial 
Technologies for the NBH 
Feasibility Study 

 06/30/88 

38 Joint Defend
ants 

 Rizzo Aerovox Comments on the Draft
"Toxicological Profile for 
Selected PCBs (Aroclor -1260, 
-1254, -1248, -1242, -1232, 
-1221 & -1016)" 

 02/22/88 

39 Joint Defend
ants 

 Rizzo AVX Comments on ATSDR's Draft 
Profile: "Toxicological Profile 
for Selected PCBs (Aroclor 
-1260, -1254, -1248, -1242, 
-1232, -1221 & 1016) 

02/22/88 

40 Joint Defend
ants 

 Rizzo Memo to Mr. Richard J. Huqhto
from Robert J. Rossi Regarding 
NBH PCB Monitoring Data 

 10/02/89 

41 Joint Defend
ants 

 Rizzo Memo Concerning Trip to NBH
and Acushnet River Estuary 
(10/6/89) (Terra Representa
tives James and Nye) 

 10/12/89 
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DON SOURCE AUTHOR DESCRIPTION DATE


42 Joint Defend- Rizzo Summary of the Deposition of 05/28/89

ants Bernard Gregory Cambra


43 Joint Defend- Rizzo Summary of the Deposition of 05/28/89

ants David A. Kennedy


44 Joint Defend- Rizzo Affidavit of Raymond Cast.ino 05/28/89

ants


45 Joint Defend- Rizzo Affidavit of Gary Haskins 05/58/89

ants


46 Joint Defend- Rizzo Affidavit of Raymond Cabral 05/28/89

ants


Massachusetts Comments;


47 Massachussets Craffey ARARs & Comments on the Hot 10/16/89

Spot Operable Unit & Hot Spot

FS


Citizen Comments;


48 Commun. Work Chadwick Comments on Proposed Plan & 10/13/89

Group Capping Alternatives


49 Commun. Work Environ Comments on "Baseline Public 09/22/89

Group Health Risk Assessment"


50 Citizen Handke Comments on Clean Up Plan for 10/16/89

PCB "Hot Spot" Area in New

Bedford


51 Citizen Pereri Letter in Support of Inciner- 08/11/89

ation of PCBs in the Hot Spot


52 Citizen Hughes Comments on EPA Alternative 10/09/89

for the Hot Spot


53 Citizen Davis Comments on EPA Alternative 10/16/89

for the Upper Estuary of the

Acushnet River


54 Citizen Sylvia Comments on EPA's Preferred 8/30/89

Alternative
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A. CITIZEN COMMENTS


The "citizen" comments that were received, along with EPA

responses, are taken from the following documents:


DCN % Author


48 Greater New Bedford Harbor CWG


49 Greater New Bedford Harbor CWG


50 Handke


51 Pereri


52 Hughes


53 Davis


54 Sylvia


SOURCE: DCN #48; GREATER NEW BEDFORD ENVIRONMENTAL COMMUNITY

WORK GROUP


COMMENTS ON: (1) EPA Proposed Plan for Operable Unit 1, 
New Bedford Harbor Superfund Site 

(2) PRP alternative plan of capping for the upper 
Estuary 

JDSyBD&ENiS AND 1MCINESAT10N


Six Work (Sroup raerafcers support the Bl% proposal of dredging and

»$ the remedial alternative for the Hot


General statements


We support the lP&*s proposal to dredge the Hot spot and

incinerate the contaminated sediments. We feel this remedy

offers an efficient and permanent solution to. the claanap of the

Hot Spot, which is the raost highly PCB~contaminat«d area in the

entire super fund site, life also feel that capping i* a feasible

technology for less contaminated areas of the $up«rfund Site and

should h& included in the ohoice of remedial alternatives for

Operable unit 2«


Dredging should proceed on an incoming tide and no other,

and should cease one hour prior to the change' of said tide.
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Puring all periods- of dredging, pater quality »«st

monitored1 toy use of an appropriate indicator species and/or

chemical analysis, with sampling to be done in

that extend to the Hew Bedford, Hurricane Barrier.


air quality of communities surrounding the cleanup site

should be iftonitored to detect possible FOB volatilisation

daring dredging operations, as well as possible !PC8

byproducts or metals volatilisation produced

incineration*


PCB concentration in effluent iratter produced daring

dewatering should be object to the same discharge


reguireraents as those applied to local industries*


EPA has not made specific, satisfactory arrangements to deal

with the strong possibility that incinerator ash will

contain hazardous levels of metals* Considering their plan

to temporarily dispose of the incinerator ash on~site, in

the unlined CDF, this is a disturbing omission*


The immobilization of metals by solidification of incinerator ash

is a new technology without a proven track record* A second

point; how "temporary1' will temporary disposal be?


EPA RESPONSE TO COMMUNITY WORKGROUP/DREDGING AND INCINERATION


1. The EPA believes that the selected Hot Spot remedy offers a

permanent solution for the Hot Spot contamination, as is set

forth in this Record of Decision. Further, the statutory

preference for treatment, particularly for the highly

contaminated sediment of the Hot Spot that continues to act

as a source of contamination to the remainder of the Site,

is satisfied by this interim action.


2. The EPA believes that capping is a feasible technology for

less contaminated areas of the Site. As discussed in

Section IX. A of the Record of Decision Summary and Section 7

of this Responsiveness Summary, EPA is currently evaluating

capping as an alternative for the Estuary, excluding the Hot

Spot, and has retained capping as a viable alternative for

portions of the Lower Harbor and Bay. These sections also

provide the basis for the elimination of cappjng for the Hot

Spot on the basis of long-term maintenance concerns, as well

as the conspicuous lack of permanent and signi f icant

reduction in the mobility, toxicity or volume of the Hot

Spot contaminants.


3 . The results from the Pilot Dredging Study conducted by the

Corps of Engineers (COE), in conjunction with the
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Engineering Feasibility Study and other reference materials,

will be used to guide the remedial design process. Many of

the details for actually implementing the dredging and

incineration of the Hot Spot sediments will be developed

during this design phase.


During the pilot study, resuspension of sediment was also

minimized with no plume of resuspended material moving away

from the dredging area, and no measured elevated levels of

contaminants were detected in the water column outside the

immediate vicinity of the dredging operation. The

cutterhead dredge has been selected for use at the Site

based on its ability to minimize resuspension, as well as

several additional operational advantages. These advantages

are discussed in detail in the Pilot Study Report (New

Bedford Harbor Superfund Pilot Study: Evaluation of Dredging

and Dredged Materials Disposal; Interim Report, June 1989).

Additional concerns relating to dredging are addressed in

Section 8 of this Responsiveness Summary.


There are several considerations for the timing of the

dredging activities. A major concern is that, there is

adequate water depth for the dredge to operate in. The

Pilot Study was conducted in a cove where the depth of the

water ranged from 0.0 to 0.5 feet at mean low water, similar

to the depths found in the Hot Spot Area.


The monitoring program that will be conducted during the

dredging will provide the major basis for the dredging

operation. However, the feasibility of dredging only during

the incoming tide will be examined during the design phase.


4. Water quality will be monitored during dredging in a manner

similar to that conducted during the pilot study dredging.

During the Pilot Study, EPA conducted monitoring at the

Hurricane Barrier, and no adverse impacts to water quality

were detected. Therefore, EPA does not believe that

monitoring down to the Hurricane Barrier is necessary.


During the pilot study, monitoring was conducted at the

Coggeshall Street bridge, and no contaminants were found to

be migrating beyond this point. Since the Hot Spot

sediments to be dredged are further north in the Estuary

than the pilot study location, EPA believes that monitoring

to the Coggeshall Street bridge only is adequate. The

design phase will examine the number, location, and type of

monitoring stations to be maintained during the dredging

operation.


5. Air monitoring will be conducted throughout the period of

remediation. Air monitoring will be conducted in the

vicinity of the dredging operation, as well as a part of the
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incineration operation to ensure that the incinerator meets

all applicable standards, particularly for air emissions.


6. The effluent produced as a result of sediment dewatering is

subject to ARARs specific to this action, including federal

and state requirements under the Clean Water Act and the

Surface Water Quality Standards (310 CMR 4.00),

respectively. The effluent will be treated to reduce PCBs

and heavy metals using best available control technology

prior to discharge back into the Harbor.


7. The EPA has considered the possibility that the incinerator

ash may contain high levels of metals. As discussed in

Section X.A of the Record of Decision Summary, a leaching

test will be performed on the ash to determine if it

exhibits the characteristic of toxicity and is, therefore,

considered a hazardous waste under the Resource Conservation

and Recovery Act (RCRA). If the leaching test reveals that

the ash is a RCRA hazardous waste, the ash will be

solidified such that metals no longer leach from the ash at

concentrations that exceed the standards set forth for

determining the toxicity of a material. The Hot Spot

Feasibility Study considered the additional (unit) cost of

stabilization of the incinerated sediment in the overall

cost estimate for the incineration alternative.


EPA does not consider immobilization of metals by

solidification to be a new technology. Solidification by a

variety of techniques has been taking place for years.

Innovative uses of solidification are being examined under

EPA's SITE program, but these applications examine

immobilization on "untreated" sediment rather than on

incinerated ash.


Refer to Section 9.3.4 of this Responsiveness Summary for

further information regarding the solidification process.


OFFER


Three Work Sroup members support the capping alternative for the

upper estuary*


General Statement*


a eoBpwmity worfc groupt we feel we must decide what is- best

for the community, We can understand other group members

preference for dredging and incineration of Hot spot sediments,

and would agree with them providing that in the Second Operable

Unit, capping is the alternative chosen* However, ve £eel there

is a possibility that capping may not even be offered as an
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alternative to deal with contaminated sediments in the remaining

Site*


we nave. to talce tfee worst oa.se scenario, J««t as 1PA

did on the Public Health Risk Assessment: The Cleanup of the

*jpper Estuary, harbor and lower harbor conl̂ i cost as »***?& a

million* At this price tag, we; feel Aerovox and Cornell~S«toilier

would be out of business, resulting in tfoe loss of more than

1/000 jobs in the Greater New Bedford area.


We feel that capping, tins alternative offered Jby the PKPs through

Ri22o Associates» is a complete sateriwtive and v* give our

support to this plan*


individual


given a fait s&̂ fce to all the alternatives

voutld mot have even considered the capping alternative

without pressure being brought to bear*


&ass seriouslf -vtnderestimated the $15 million psice tag

for dredging and incineration* Also, treatment of

dewatering effluent jaay be a serious problem.


EFA, should have given bio&egratfation a closer examination.


There are doubt* concerning pee incineration as t&i*

technology has the potential to contribute to air pollution,

as well as the faot that the American public isn't ready to

endorse this technology. Lack of public support may cause

delay.


GHOUF S1A$EJ5EflT 

insist upon a timely escamination of &PA*s vo«-k pl*» to*1

th.e chosen alternative* This work plan should be made

available to us and our technical advisor in time to permit

thorough examination and comment*


We insist that failure in any part of the remedial project

as it applies to the lot spot, resulting in an inorease of

BCBs in the air or water, iss grounds for EPA to cease and

desist this project until the problem is clearly identified

and corrected.


EPA RESPONSE TO COMMUNITY WORKGROUP/UPPER ESTUARY CAPPING


1. EPA has considered capping for the Hot Spot sediment, as

well as for the remainder of the Harbor. As discussed in

Section IX.A of the Record of Decision Summary and Section 7
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of this Responsiveness Summary, capping was eliminated for

further consideration for the Hot Spot and was maintained

for the remainder of the Site. EPA eliminated the capping

alternative due to the uncertainty of the long-term

effectiveness of the cap for the Hot Spot sediment, as well

as concerns over implementability. EPA was concerned about

the inability of the cap to provide a permanent barrier to

migration of highly contaminated sediment. EPA is currently

evaluating capping as an alternative for the Estuary,

excluding the Hot Spot, and has retained capping as a viable

alternative for portions of the Lower Harbor and Bay.


2. The one statement that "EPA has seriously underestimated the

$15 million price tag for dredging and incineration" lacks

detail or supporting information. EPA is unaware of the

specific concerns being raised. Moreover, the supporting

cost estimates for each of the alternatives that underwent

detailed analysis are included in Section 7 of the Hot Spot

FS. As indicated in the EPA publication, "Guidance for

Conducting Remedial Investigations and Feasibility Studies

Under CERCLA," the level of accuracy of cost estimates is

+50 percent/-30 percent. While the actual costs for on-

site incineration are difficult to estimate precisely, the

$374 per ton estimate used in the FS is within the range

provided by guidance, vendor quotes, and actual incineration

bids from other sites. Refer to Section 9.4 of this

Responsiveness Summary for a more complete discussion of the

cost estimates.


3. EPA does not consider treatment of the effluent generated by

the dewatering process to be a "serious problem." Various

types of water treatment have been conducted in a multitude

of industrial and municipal settings for decades, with

discharge permits issued nationwide.


EPA has examined the requirements for treating this effluent

prior to discharge back into the Harbor, and EPA believes

that existing technologies are capable of treating the

effluent to acceptable levels. The design process will

examine best available control technology and various

treatment options (e.g., coagulants) to achieve the

discharge goals.


Refer to Section 9 of this Responsiveness Summary for a more

complete discussion of the treatment processes for the Hot

Spot sediment.


4. EPA has examined biodegradation in the Feasibility Study

process. Refer to Section 5.0 of this Responsiveness

Summary for a detailed discussion of the biodegradation,

both as an alternative "remedial action" and as treatment

technology examined by EPA.
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The EPA recognizes that biotransformation of PCBs in New

Bedford Harbor sediment appears to be occurring. However,

studies conducted to date do not provide sufficient data for

a reliable estimation of in-situ biochemical decay rates or

half-lives, as well as the toxicity of the decay products.

This information is crucial to evaluate the length of time

that would be required for removal of PCBs from the Hot Spot

sediment by natural processes. Research suggests that the

half-life of anaerobic degradation of heavily chlorinated

PCBs may range from 7 to 50 years (Brown and Wagner, 1986).

Based on this half-life estimate and assuming first order

decay, the time required for biodegradation to reduce a

sediment PCB concentration of 4,000 ppm (the lower limit of

the Hot Spot) to 50 ppm is approximately 50 to 300 years.

The EPA finds this time frame for remediation unacceptable,

especially when there are other remedial alternatives

currently available for implementation.


Given the quantity and high level of PCB contamination in

the Hot Spot sediment, the EPA believes the Hot Spot will

remain a source of contamination, and that contaminants will

continue to migrate throughout the entire Site if not

addressed. Although the EPA recognizes that PCBs undergo

transformation processes to varying degrees in the

environment, no scientific data has been provided to the EPA

to date which documents that the levels of contamination in

the Hot Spot would be reduced to levels that the EPA

believes would no longer present a risk to human health or

the environment within a reasonable timeframe.


5. Incineration has been used at several hazardous sites

nationwide. Refer to Section 9.3.1 of this Responsiveness

Summary for a listing of the sites where incineration has

been used.


The fundamental concept of incineration is the utilization

of extremely high temperatures to volatilize and destroy

organic compounds. An afterburner on the incineration unit

is used to destroy the volatilized contaminants. The

treated material is then tested to ensure that the material

no longer has the characteristics of a hazardous waste.


The PCB disposal requirements promulgated under TSCA are

relevant and appropriate for the hot spot sediments. Under

TSCA, soils contaminated with PCBs at concentrations greater

than 50 ppm may be disposed of in an incinerator or a

chemical waste landfill. Since the hot spot sediments are

heavily contaminated (greater than 4,000 ppm), incineration

is an appropriate technology to remediate the Hot Spot under

TSCA.
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Refer to Section 9.3 of this Responsiveness Summary for a

more complete discussion of incineration technology.


6. The public will be kept informed as the remedial design

process proceeds. The COE will be conducting the design of

the Hot Spot remedy, with the assistance of an engineering

design firm. Remedial designs generally proceed with the

development of a 30%, 60%, 90% and 100% plans and

specifications design package. The COE has an exhaustive

procedure whereby "bidability" and "constructability"

reviews are conducted by a team of people with expertise in

various fields (e.g., water treatment, incineration). Once

the design is complete, the project goes out to bid, and the

contract is awarded to the lowest "responsible" and

"responsive" bidder. In all, the design phase is estimated

to take approximately one year to complete.


As the plans and specs are developed, EPA will seek public

input. However, the actual plan and spec packages are

confidential to protect the integrity of the bidding

process. EPA is aware of the public interest in the design

process and the interest in reviewing material, and EPA will

work with the Community Workgroup to establish a mechanism

to provide for review, without compromising the integrity of

the bidding process.


7. One portion of the design process will examine "decision

criteria" in a manner similar to that used during the Pilot

Study. Limits will be established for the dredging

operation. If the monitoring indicates that these allowable

levels are being exceeded due to dredging, the dredging

operation will be discontinued until the problem is

identified and corrected.


EPA will establish similar limits for the operation of the

incinerator. EPA will establish an air monitoring program

to ensure compliance with the emissions requirements. If

emissions limits are exceeded, the equipment will be shut

down and the operating parameters will be adjusted to meet

the emissions requirements. Further, the incinerator will

be equipped with automated controls which will be able to

monitor a wide variety of operating parameters. The

transportable incinerator will have automatic shut-down

capability in the event that emissions limits are being

exceeded.


Refer to Section 8.0 of this Responsiveness Summary for a

more complete discussion of the dredging operation and its

controls, and to Section 9.0 for the operation of the

incinerator.
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SOURCE: DON #49; GREATER NEW BEDFORD ENVIRONMENTAL COMMUNITY

WORK GROUP


COMMENTS ON: "Draft Final Baseline Public Health Risk

Assessment New Bedford Harbor Feasibility Study,

August 1989"


The "Draft Final Baseline Public Health Risk Asseesment; Hew

Bedford Harbor Feasibility Study, august 3#S9* (£basoe

(hereinafter referred to as the "Draft Report" J is a

comprehensive examination of potential risks to public

under baseline conditions from exposure to PCBs, lead, copper,

and cadmium detected in the sediment, surface water biota, and

air within the New Bedford Harbor site. The risk was

quantitatively estimated from potential exposure to the four

contaminants through dermal contact and ingest ion of sediments,

and ingestion of fish* In addition, a quantitative assessment of

risk from potential inhalation of airborne contaminants was

performed only for PCBs due to limited air data, A qualitative

assessment of risk was performed for dermal contact and ingestion

of water.


The assessment is «. reasonable examination of the potential

current risks to human health under the various exposure

assumptions; presented within the Draft Beport- The report

evaluates the appropriate exposure pathways for the appropriate

populations of csoticerju The estimates of risk are conservative,

but the assumptions used are within the range of those used in

assessments of other sites and accepted by


believes there are some technical flaws and

questionable assumptions used in the Draft Report, Bven though

these flaws and assumptions do not individually at feot the irisfe

estimates appreciably, they should toe evaluated prior to using

the results presented in the Draft Keport as the basis to

determine the need for and the extent of remediation at the Hew

Bedford Harbor site. The following summarises the major areas of

concern:


Inhalation of airborne contaminants is considered1 a

principal pathway of exposure* This conclusion was based on

an initial screening of pathways based on exposure to PCBs,

However, inhalation of airborne contaminants w$s found to

contribute only 0*025 percent of total dosef «rb.iie ingestion

of aquatic biota, direct contact with sediments and

ingestion of sediments contribute greater than 99 percent of

the total dose {Table 2-2, pg< 2-15}* It is therefore not

evident why this pathway which contributed such a small

percentage of total exposure was considered important»
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Various exposure ̂ sumptions (e,g, ,

rates, gastrointestinal factors for metals) are the tipper

end of the range of estimated. values and thus preside the

opportunity for an overestimate of risk*. It would £6 more

appropriate to estimate ri*fc* for fcoth a *t$ipioa* case** (or

average) and "reasonable worst-cage1* using separate exposure

assumptions in each as proposed in u&EPA's recently

published Exposure Factors Handbook (OSEPA 1989a) (e«g», for

sediment ingestion rates* *& Average value of aoo ag/4ay is

recommended toy Bt>A} . In addition, sensitivity analyses

should fro performed on tfce ex̂ os'arei assumptions to determine

the effect of the degree of uncertainty associated with the


The toxicity profile for pels Appendix D^ pgs, JO-i through

D-36> has various discrepancies and flaws. These are

detailed in an attachment to this me»o. However, the flaws

do not effect the risk estimates presented in the Draft

Report,


|he toxinsity profile for oadmittm includes discussion of an

increased risk of cancer of the prostate in workers exposed

to eadsiiw via inhalation (Appendix p, pg, 0-3̂ ) » That

conclusion has been refuted (Doll 1985) and the profile

should center on the increased ris& of lung cancer* This

will not however change the cancer potency factor used in

the risk estimations*


profile for lead is incomplete (Appendix

pgs. D~4?*}. Recent neurologic and behavior studies in

infants and young children should be included, in

there Is no BPA accepted AIC for lead Table 3-1, pg» 3-4 >

(OSBPA is*8S )« work currently in progress in EP&*$ office of

Air Ouallty Planning and Standards {OAOPSJ supports the use

of a biokinetic/uptake model to ê tiwate blood lead levels

in children from exposure to specific environmental lead

levels <T?SEPA iS89b) * This approach should be developed in

this document* The USBPA IRIS (EPA's on-line database}

report for lead states the Agency *s Rfo (reference dose,

formerly known as acceptable daily intake or ADI) <3roup

considered it * inappropriate to develop an RfD for inorganic

lead1*


EPA RESPONSE TO COMMUNITY WORK GROUP/PUBLIC HEALTH RISK

ASSESSMENT


EPA believes that the assessment was performed in accordance

with current EPA guidance and is a reasonable examination of

the potential current risks to human health under the

various exposure assumptions, evaluating the appropriate
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exposure pathways for the populations of concern. Some of

the risk estimates in the Public Health Risk Assessment

report are conservative, but the assumptions used are within

the range of those used in assessments of other sites and in

accordance with EPA guidance.


However, the minor technical flaws in the Public Health

evaluation do not affect the risk estimates for the hot

spot. The comments presented here will be evaluated prior

to using the results as the basis to determine the need for

and the extent of remediation for the second operable unit

at the New Bedford Harbor Site.


In addition to direct contact and incidental ingestion of

Hot Spot sediments, EPA examined risks from the ingestion of

biota. Table 1 from the Record of Decision Summary presents

the biota concentrations used for the risk calculation.

Additionally, Table 2 presents a specific hot spot

concentration from an area of probable exposure for the

direct contact risk estimate. As can be seen from Table 2

the hot spot concentration of 9923 ppm presents a

carcinogenic risk of 7 x 10~3, which is outside of the EPA

target risk range.


SOURCE: DCN #50; HANDKE


COMMENTS ON: Draft Final Baseline Public Health Risk

Assessment; New Bedford Harbor Feasibility Study,

August 1989.


1* 3?ne Executive SuKuaary should be considerably shortened

pages is too Hong) and should emphasize facts am*

conclusionsf not structure of the report and methodology


2« fafcles 2~7 antJ 2-14 list no references for the exposure


, „« Given t&ft «»aphasis on seafood sonsia&ptlon «» * route/ of

exposure in this rlsfc as.sess.ment* It is essential that the

magnitude of the uncertainty regarding the aaioumt of

consumed be addressed * * .


4, Th& tables in Appendix & which compute a body dose for

nottcareittogettg 13$$ a nofacomservative assumption by

calculating a time~weighte<3 average, !£his is not consistent

with EPA policy, (it Is my understanding that instructions

regarding this issue will be included In the Revised

super fuftd public Health Evaluation Manual.) The tables In

Appendix C calculate an average daily body dose and then

compare it to a standard for lifetime daily e*fposure* The
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scenario, fo£ example, is for a child being exposed

20 days/year* calculating an «y#rags daily body dô ie

ignores the fact that OR 345 days the child receives a dose

of sero and on 30 days receives a dose 15 times grater than

the dose calculated in the table* Risk should foe evaluated

for the actual dose received, not for a time- weighted

average dose*


«.* fhe term "toxicolciiietic factor1* is too broad*.* & more

appropriate and a<3<surate ter» vottld be "relative

factor* "


B~3 throiaglj B-Ss The development of the

aksorptio** factor for uorback and


study clearly describes the absorption percents for

all six studies oonsideired *s *»inia«J,ift* ** A dlseiassion

should be included which makes clear whether or not the use

of lainiwiffi absorption pereents is a conservative assumption

which is protective of public health,


6, *., fhe Bibliography needs to be proofread,**


EPA RESPONSE TO HANDKE


The substantive comments presented are addressed in Section

3.0 of this Responsiveness Summary. The remaining comments

speak to stylistic issues, which EPA will not formally

respond to here since they do not impact the technical

quality of the report and conclusions reached.


SOURCE: DCN #51; PERERI


COMMENTS ON: INCINERATION OF PCBs


lf being a staunch supporter of a clean environment, am in

oo»plete accord with th.̂  EwironsKmtal protection ̂ g«ncy on

the proposed incineration of; the poly chlorinated biphenyls

from the hot spots in thê &ciasfcnefc RiT«r £st*Mrcy, and the

incineration taking piac;e"""'at shoreline facilities as

d̂ ignated by the united States Environmental Protection

Agency*


1?or those whom are critical and in opposition to this plan,

I wottld kindly tsrge them to bring forth docu»e«t«i that would

give credence to their expertise or basic knowledge in the

environmental field «h«t* hâ arclous or toxic wâ te is

concerned, either organic or inorganic,
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EPA RESPONSE TO PERERI


The remedial action selected for the Hot Spot is consistent

with the requirements of the Super fund program. The

selected remedy is protective of human health and the

environment for the Hot Spot area. Any short term concerns

associated with dredging or incineration can be controlled

with existing, available technologies. The remedy also

satisfies the statutory preference for the use of treatment

as a principal element.


To support the EPA's selected remedy, the EPA has developed

an extensive Administrative Record for this site. This

record includes a variety of remedial investigations and

feasibility studies to address harbor contamination. In

addition, a large number of reference documents and

technical articles are included to support the EPA's remedy

selection process.


SOURCE: HUGHES; DON #52


COMMENTS ON: PREFERRED ALTERNATIVE


First, I would like to applaud EPA for talcing the first

concrete steps to remedy this site, For too aanv years this

site has languished as more and more studies were conducted.

The time for action && l&ng overdue, Also, i vro«l<* Htwt to

commend B.£* Jordan for the high caliber of the recently

Issued Feasibility


however, soi&evrhat pu**3«6 by #PA's rationale for

selecting the **pref erred alternative." I would Mice to

review below the alternative selection process, as I see it,

Four alternatives were considered in detail:


1. Ko Action


3 * Solidification/Disposal

4»


tl*e w«o Action" &| tentative does jnot merit serious

ii as a remedial measure* $he solidification/

option 4oes not result in &sstrueti0n of t&& PCBS


therefore cannot be considered p̂ermanent1'* Nor is this

option cheap ($13 million). Therefore, it should be

eliminated* On that we agree*


How we are left to choose between Incineration and

extraction, Both involve dredfing, storage an

of the sediments* Both result in nearly complete

destruction of the PCBS. However, extraction offers a
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significant cost advantage (about $2 million) * Actually,

the cost advantage i& probably «*ven greater, since*


3U &&&*« incineration costs are relatively

2, Costs for fixation (about $&<30,0<J0J are Included in the


cost estimate for extraction, even though the

extraction residue is not likely to require fixation*


In addition to its cost advantager I must also point out

that extraction h&s several environmental benefits-*

Extraction produces a separation of organic contaminants

(FCBs) and inorganic contaminants (heavy metals) » in this

manner, the method of treating each fraction can be folly

optimised without sacrificing treatment effectiveness.

Extracted oils are destroyed in a liquid incinerator, while

metals reside ̂ ith the solids, Caching tests (IF Toxloity)

conducted on the extracted solids indicate that the heavy

metals do not leach to any great extent.


in contrast, the incineration of Hot spot sediments will

likely result in undesirable emissions, especially heavy

metals, incineration also tends to oxidise and thereby

"liberate" metals in the residual ash, making them more

prone to leach into the environment. Therefore, while both

technologies reduce the volume, toxicity and mobility of the

FOBS, the extraction process also reduces the mobility of

the metals. Incineration, on the other hand, increased the

mobility, and possibly the toxicity, of the metals,


iue» Jordan, in the public meeting held on August 3,

raised reliability as a potential drawback of extraction*

The extraction process developed by Resources conservation

Company has been demonstrated in one full-scale application

and In several pilot tests, while it has probably not

received as much scrutiny as incineration, it is certainly

not em unJcnown technology,


in light of the above, I suggest that UFA reconsider

decision to incinerate the sediments, and employ extraction

instead, iteep in mind that £FA is supposed to encourage the

use of innovative and alternative technologies* !Oie Sew

Bedford Harbor Hot spot operable unit presents a perfect

opportunity to do just that.


EPA RESPONSE TO HUGHES


The "No Action" or minimal action alternative is routinely

evaluated in a feasibility study to provide a benchmark for

comparison for other remedial alternatives. EPA agrees that

the "No Action" alternative does not merit serious

consideration for the highly contaminated Hot Spot

sediments. With regard to solidification, no destruction of
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the PCBs would occur, and the volume of the contaminated

material would be increased. The solidification alternative

assumes the availability of an off -site disposal facility.


The cost estimates developed by EPA in the feasibility study

are within the +50% to -30% accuracy level common to

feasibility study estimates. However, EPA believes the

overall effectiveness and reliability of incineration, as

opposed to solvent extraction, for Hot Spot sediments

justifies the slightly greater cost. It is not known how

many "washes" with solvent extraction are necessary in order

to obtain the degree of PCB destruction assured by

incineration of the Hot Spot sediment.


EPA acknowledges the viability of solvent extraction for

treatment of contaminated sediment. In fact, EPA has

selected solvent extraction for remediation at other

Super fund sites. However, the levels of contamination for

which this technology has been selected are far below those

existing at the Hot Spot. Solvent extraction is undergoing

detailed analysis for the second operable unit FS where the

levels of contamination are distinctly lower than those

found in the Hot Spot.


SOURCE: DCN #53; DAVIS


COMMENTS ON: EPA PROPOSED PLAN FOR HOT SPOT


In order to evaluate the EFA proposal it would seem the

matter should toe- put in the context; of the whole harbor.,**

& rem̂ iafciott Judgement of the upper estuary should foe done

with some anticipation of a resolution for the rest of the


unli&e the balance of the inner harfcor, the wppsr estuary

an ecosystem, with a long term status such to reguire a

resolution aonsisteftt with and supportive of the status,

$he standard of remediation would thus seem to differ from

the rest of the inner harbor.* * <


the segments of. the river dif fer, the surface area of

the lower estuary is much larger, toy approximately an order

of Magnitude* PCB transport ocours from the »t*r£ace area of

the underlying sediments* Since it is a primary source of

depositions into the ô ter harfoor, it is the in̂ esfclojft of

edible fish in the outer harbor that are consequential to

health effects,


one has ealsul&ted the relative influences of the high-

level tout remote & localized PCBs (Hot Spot Area) vs the low

level tout distributed PCBs immediately facing the outer
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harbor, Whatever the judgement, each is influential*

of. pees in sediments relative to marine iiptafce is


9?he fear of the author, is that the rationale to clean up the

hop spot area (over £0% of the PCB») signaled a question on

the part of the Agency to the rest of the harbor* Tiiet

alternative was expressed. without giving any indication of a

plan for the balance of the harbor* * *


It would seem that if damages to the natural resources are

an issue, then restoration of the resources is. $# eguai

issue. Ami there should be no limit in the means of

repressf if the weans are proportioned to the causes of the

decline. Without prioritizing specific causes, it is near

unanimous that access to the inland spawning grounds lay

anadromous species is a major cause of the decline,


are a variety of points the author would like to make.

one of which is the role of the locality in matters of this

sort. It would seem to Hie that participation is desirable,

But it would see® that unless so»e authority is given to the

local level, participation will toe limited., . * As much as

the current local administration has moved in favor of

environmental considerations, It has resulted In only one

f ulltime person for the


in the event of the execution of the EPA alternative, there

is no need to Incinerate the PCBs. Based on the affinity of

PCBS to sediwents, and their low-vrater solubility, the PCBs

would be relatively encased. With a liner, the containments

would be assured- And this would exclude the possible

mobilization of the heavy metals* Gidley, an authority on

this topic, advocates same. The incineration cost is

approximately $5 million/ and thus the savings would be

approximately one third. The only drawback would be the

volume reduction lost through incineration* But this is

small (circa 10%)t and also excludes any need to remove ash

depositions .


It would seem, given the large area to be dredged for the

lower estuary, for the area of the upper estuary outside the

hot spot area, that any dredging alternative is prohibitive

(from one to 3 feet PCBS taper off to negligible levels? at

3 feet, the whole inner harbor contains circa 400 ,,000 cubic

yards) » consequently, the only solution for the balance of

the harbor is capping****


Indeed the EFA is Justified in their concern to remove the

high levels in the hot spot areas, it would seem, with the

exclusion of incineration, that the cost can be used to

integrate both methodologies/ such that the total cost may
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b» marginally different* , 3?he author lias not had time to

even begin a tittrftogy comparison, feofe it ww&d sees* tUmt with

large scale apparatus in place* with means used -to

enter/exit the «*tg*xy, that a oa$ oouM fee put in place

concurrent with the hot spot removal***


A, last point mentioned in my oral testimony, is to test for

the presence o£ PCPFS in marine Mota., i« vi«w of their

presence in the sediments* Farther, some specific testing

of marine speoies should be tested for the upp̂ r $ejt«̂ .r̂ ^ in

particular shellfish and crustaceans, so a time series can

fee- established* i&is should be easy to tfo by i&e&ns of

cages .


&ttachatents are enclosed in support of the abov»»

Document, ̂Historical 'Profile? Bissfcfcrds pay1* by the

is still in draft form though essentially complete, It is

hoped the final copy oan be submitted and included*


EPA RESPONSE TO DAVIS


1. EPA recognizes the different portions of the harbor,

and segmented the Site for study accordingly: the Hot

Spot, the Estuary, and the Lower Harbor and Bay. These

geographical areas are shown on Figures 1 and 2 of the

Record of Decision summary.


2. As a part of the Superfund process, EPA evaluates the

risks posed by the contaminants present at a site.

Exposure scenarios are developed to reflect the

characteristic uses and location for specific site.

The risk assessment conducted for the Hot Spot followed

EPA guidance for conducting such assessments. Refer to

section 3.0 of this responsiveness summary for a more

complete discussion of site risks.


3. Numerous studies and reports on the harbor present the

nature and extent of the PCB contamination and the fate

and transport of this contamination in the environment.

Sediment data shows that approximately 48% of all the

PCBs within the Estuary are located in the Hot Spot.

The results of several monitoring programs demonstrate

that approximately 2 pounds of PCBs migrate out of the

upper Estuary daily. These PCBs are ultimately

transported to portions of the Lower Harbor and

Buzzards Bay, where they are redeposited, volatilized

into the atmosphere, or taken up into the food chain by

aquatic Biota.


4. This Hot Spot operable unit is the first of two

operable units planned for the New Bedford Harbor site.

Operable units are discrete actions that comprise
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incremental steps toward a final remedy. They may be

actions that completely address a geographical portion

of a site or a specific site problem. This Hot Spot

remedy addresses both this geographical portion of the

site and the specific contamination found in this area.

This Hot Spot interim action is consistent with future

actions being considered by EPA because this remedy

calls for the removal of approximately 48% of the total

PCB mass from the Estuary portion of the site, which

acts as a continuing source of contamination to the

remainder of the site. Refer to Section 1.0 of this

responsiveness summary for further discussion of

rationale for the Hot Spot as an operable unit.


5. The main vehicle for community involvement has been the

greater New Bedford community workgroup (CWG). The CWG

has received a $50,000 Technical Assistance Grant from

EPA to provide additional resources for review and

comment of EPA activities conducted at the site. The

CWG holds regular meetings, in addition to public

meetings sponsored by EPA and the State, to keep the

local community informed about site activities.


6. EPA is currently evaluating capping as an alternative

for the Estuary, excluding the Hot Spot, and has

retained capping as a viable alternative for portions

for the lower harbor and bay.


7. EPA has conducted analysis of sediment for dioxin and

PCDFs. Because the results were either extremely low

or below detection limits, EPA believes that PCDF

analysis of biota is not warranted.


8. A number of other issues alluded to in the comments

here are addressed throughout the Record of Decision

summary and sections of this Responsiveness Summary.

The Attachments the author references are included in

the Administrative Record.


SOURCE: DCN #54; SYLVIA


COMMENTS ON: PREFERRED ALTERNATIVE


syivia, resident of New Bedford at the foot of

Coffin Avenue along the Acushnet River, am very concerned

abtttit putting £ik$a in because i t**& that any control of

the water flow will staJce the Acushnet River one big uud; flat

from wood street bridge to coggeshali street Bridge,

therefore the smell of the mud will be so great that we


able to stand it in this
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I feel that the whole project of capping thfc PCBs in the

upper estuary will fce controlled fcy the di&es <*&y, without

the dikes I do not believe that the capping would last* So

I a& against diking or capping it in it* present areas- I

do think that If Riverside Avenue was continued across the

oove to cogges&all street, it would, sia&e a. good barrier for

anything in the cove* therefore, 1 do think that if the

PC8* were pushed or dredged txtm the upper estuary to the

cove near Coffin Avenue and Riverside playground where the

depth £ro& street level to the mud fl&t of the cove wo«l<J fee

somewhere in the area of 12 ft* or better* There would be

sufficient roo» to imi&p. «1X the gê lments into It tfeteii

proceed with the capping and covering It with fill or stone

dust* it wô ld save & few million dollars plus we could

live with it*


1 also understand; that if PCBs are feumed; or heated up they

have a tendency to cause cwws*r» Being so close to where

you want to burn it, we're afraid the particles that come

out of the staoks, we will be breathing theau I thinfc they

should be buried in the cove*


There is a pumping station at the foot of Coffin Avenue

where the pipes go up coffin Avenue to Belleville Avenue and

there Is complete flooding along Belleville Avenue because

the pipes can't take the pressure, I suggest that the pipes

that run from the pumping station be diverted straight

across Riverside Avenue and across the barrier of the cove

and on down along the waterfront* I also think that the

pipeline that floods wamsutta street and Acushnet Avenue

should be diverted to the pipeline along the waterfront and

that would relieve all the flooding in these areas,


EPA RESPONSE TO SYLVIA


1. EPA does not believe that capping the highly

contaminated Hot Spot sediment is an appropriate remedy

because of the levels of contamination that would

remain in the Harbor. Refer to Section IX.A of the

Record of Decision Summary and Section 7 of this

Responsiveness Summary for further discussion. The

concerns about capping expressed in this comment are

being considered in the Feasibility Study currently

underway for the remainder of the Site. The issues of

long term effectiveness and controls required to

maintain a cap will specifically be discussed in this

second feasibility study for the site.


2. Incineration of PCBs is a proven technology for

addressing the type of contamination found in the Hot

Spot. The extremely high temperatures virtually assure
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complete destruction of the organic contamination. Any

materials not destroyed by the incineration process

(e.g., metals) will be controlled through air emissions

control devices. Refer to Section 9.0 of this

Responsiveness Summary for a more complete discussion

of the incineration process.


While the EPA is aware of the flooding problems in the

vicinity of Belleville Avenue, EPA's jurisdiction under

the New Bedford Harbor Superfund Site does not extend

to this area. This issue needs to be addressed by the

City of New Bedford.


B. COMMONWEALTH OF MASSACHUSETTS COMMENTS


SOURCE: DCN #47; MASSACHUSETTS' DEPARTMENT OF ENVIRONMENTAL

PROTECTION


The Department of Environmental Protection has been requested to

identify Applicable or Relevant and Appropriate Regairements

{ARARs} for the hot spot operable unit of the New Bedford Harbor

superf*jnd site**. This request established the olose of the

public comment period as the practical deadline for a timely

Agency response to the state's identification of ARARs for

operable unit, Normally the DKP does not specifically submit ant

"ARAKS Better1* for each site, prior to the signing of a Record of

Decision* The identification of action, location, ami chemical

specific ARARS is done at every step in the process of remedial

assessment selection and implementation for a federal superfand

site, we are persuadedf however* that the uew Bedford Harbor

operable unit presents a number of unique characteristics which

warrant a focused effort on otir part to identify state laws,

regulations, and policies which we feel are applicable or

relevant and appropriate to the> proposed Plan for the Hot


not spot remedial action proposed by the agency consists of

removal toy dredging of approximately 10,000 cubic yards of

sediments containing PCBs at concentrations greater than 4,900

ppm which are located in the feot spot area of the Acushnet River

Estuary, predgedi sediments wouM &e transported; by a hydrawlio

pipeline to a shoreline basin Jcnown as the confined disposal

facility (CDF) off of sawyer Street in New Bedford* sediments

would be allowed to settle, be ctewatered by plate and f raise

units, and then incinerated̂  incinerator ash would be solidified

and stored in a... portion of the CDF, until a decision on its final

disposal is »a.de later in t&e proSê t- This operable smlt also

includes the necessary air quality control and water treatment

units*
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In viewing this proposed plan the Department has reviewed

statutes-f regulations., -and policies In all three of its B»reausj

Waste Site Cleanup, Resource Ĵ otection* and Wast« Prevention*

in addition we have .included the concerns- of the EQJS& officer of

Coastal Zone Management and Massachusetts. Environmental Policy

Act in enforcing applicable previsions: of tneir standards.*

Attached to this letter in Attachment 3 is a short list of the

laws, regulations and policies w&icfc comprise the &RM*s

identified to date which couldi apply to th» operable unit*

Because of specif lo co»oem«f we have concentrated on tfte

identification of some specific requirements, and we have


t&6*« reguir̂ aâ nte-


The jsassachu&efcts Environmental Policy Act (UEFA)

standards to minimize environmental impact on publicly funded

projects,, we believe these re<j«irements are applicable to the

proposed plan, In addition Federal consistency in the coastal

zone requires sdherence to applicable standards for the

protection of the environment* For the proposed plan, the

Department believes fche use of silt eairtains aroyind the area tc

be dredged would be an applicable requirement. The Department

believes that justification tax non-use of silt curtains would be

required to be technically well founded by a monitoring program

near the dredge, such that water iguality impacts are minimized

and a level of environmental protection is achieved acceptable to

a decision maMng committee* Monitoring and decision making on

dredging operations should achieve a level of control similar to

that in the pilot study. This level of control would be relevant

to the proposed remedial action to protect coastal resources.


Water pollution control during sediment dewatering and treatment

must meet best available technology as the applicable

requirement* Wetlands regulations are applicable to this

remedial aesticm, where it impacts estuarine areas, as welt as

inland vegetated wetlands* l*hey are also applicable to

alterations and structures located below existing or historical

mean high water, whichever is farther landward.


2. Process Control Requirements


Hazardous Waste Regulations, while exempt from applicability to

control measures under WG& chapter 211 per se, contain -relevant

and appropriate requirements* Specif ically, side wall and bottom

material in the CDF must achieve a maximum permeability standard

of 13O,0'f cm/ sec? the CDF must foe covered while it contains hot

spot material and all residue hot spot material m̂ st fee removed

from the CDF following the remedial action. Under the provisions

of relevant and appropriate sections of 310 OCR 30*000, residual

materials from the incinerator must foe tested to determine if

they are a hazardous waste. Appropriate tests are the i$>
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foxieity and fCI«? as described: in 33,0 CMft 30* IBS* If the ash

fails one of ta&se tests, it »ust J?e solidified or otherwise

treated so that the material la no longer a hazardous waste as

defined in these regulations,


solidified ash, i£ it is to fce 'Bltimatelsr discarded and not

for any structural building purpose, must fee stored and

ultimately disposed of ms * solid waste?. Applicable standards

for storage and disposal of solid waste are contained in sections

I9.il and 19,111 of the solid waste regulations, $*or storage of

solidified ash, as a solid waste,


incorporate environmental control systems isto

design of the facility to provide ffi3B̂ ,pfe£o;n;,,;̂ 

stirface vater and air Quality« For disposal of the solidified

ash, applicable requirements of jsolid wastfc regulations require a

line Material to achieve a i&xs c»/&ec maximxw» permeability

standard. If the ultimate disposal of solidified ash. is a

section of the CDF* the material on the floor and sidewails must

be demonstrated to sieet this applicable standard. !The operation

of the incinerator and air quality control equipaient must achieve

air quality control standards contained in


Although the air quality at the site currently exceeds

reeoaamettded allowable a«̂ >ient limits (AAiis) for FCBs and lead/

the effect of remedial actions on A&Ls roust be evaluated by

appropriate monitoring and modeling techniques. Bemedial

actions, Including incinerator operation, must foe implemented

without further adverse impacts on AAI*S«


EPA RESPONSE TO MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL

PROTECTION


1. The fact that EPA requested identification of State ARARs

for the Hot Spot Operable Unit is not unusual . On the

contrary, the State must identify ARARs to the lead agency

in a timely manner throughout the remedial investigation and

feasibility study process.


Due to the limited scope of this interim acta on, standards

or levels of control associated with final cleanup levels

will not be achieved. This action will comply with those

ARARs specific to this interim action. For f-xample,

compliance with RCRA facility and incinerator regulations

will be achieved. Chemical-specific ARARs associated with

final cleanup levels (e.g., Water Quality Criteria and Food

and Drug Administration PCB tolerance level) are not

specific to this action and are outside its s-icope. ARARs

such as these will be addressed by subsequent, actions at the

New Bedford Harbor Site.
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A more complete discussion of the ARARs specific to this

interim remedy is included in Section XI.B and in Table 6 of

the Record of Decision Summary.


2. ARARs specific to this interim action will address the major

components of the remedy.


The dredging process will seek to minimize impacts

during operation. Various control options will be

examined in detail during the design phase, such as the

use of monitoring and/or physical barriers (e.g.,

floating booms, silt curtains). The results of the

Pilot Study conducted by the Corps of Engineers will be

utilized during the design process to formulate control

options for the dredging process to minimize and

control sediment resuspension.


Dewatering of the sediments will be conducted to

increase the efficiency of the incinerator. Effluent

resulting from this dewatering process will be treated

using best available technology to reduce contaminant

levels prior to discharge back into the harbor.


The incinerator will be required to operate in

accordance with the TSCA requirements, the RCRA

requirements, and the State Hazardous Waste Management

Regulations.


Incineration of contaminated sediment will produce a

residual ash. Following incineration, the Toxicity

Characteristic Leaching Procedure (TCLP) will be

performed on the ash to determine if it exhibits the

characteristic of toxicity and is, therefore, a

hazardous waste, thereby necessitating solidification.

This treated ash will be temporarily stored in an area

adjacent to the confined disposal facility. Ultimate

disposition of this material will be addressed in the

second operable for the site.


3. EPA will examine the use of the Confined Disposal Facility

(CDF) in the dewatering process during design to meet the

State hazardous and solid waste requirements (e.g.,

permeability standards).


4. A brief discussion on the use of silt curtain is provided

below, based on information obtained from the pilot study.


A silt curtain or turbidity barrier is a flexible,

impervious barrier that hangs down vertically from the water

surface. The silt curtain consists of four major elements:

a skirt that forms the barrier, flotation material at the

top, ballast weight at the bottom, and a tens.ion cable. The
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flotation and ballast keep the curtain in a vertical

position while the tension cable absorbs stress imposed by

currents and other hydrodynamic forces. The fabric material

is commonly nylon-reinforced polyvinyl chloride (pvc). The

curtains are manufactured in 100-foot long sections that are

joined together for the overall curtain length. The curtain

may be attached to shore or held stationary with large

anchors attached to mooring floats on the ends and smaller

anchors at regular intervals along the length of the

curtain. The primary purpose of the silt curtain is to

reduce turbidity in the water column outside the curtain,

not to retain the fluid mud or bulk of the suspended solids.

The presence of a silt curtain results in a change of flow

patterns in the vicinity of the curtain so that exiting

flows are redirected. Under quiescent condition (currents

less than 0.5 knots (0.85 ft/sec) with no strong tidal

action), turbidity levels outside a properly deployed and

maintained silt curtain can be reduced by 80 to 90 percent

of the levels inside. The curtain used for the pilot study

was to have the skirt anchored to the bottom, with flotation

material at the top to allow for adjustments necessitated by

the rise and fall of the tide. An oil boom was used along

with the silt curtain to contain the thin layer of floating

oil or contaminant that appears on the water surface during

such operations.


The silt curtains deployed during pilot study dredging

sustained substantial damage as a result of severe weather

conditions on November 20, 1989. Rather than delay the

start of dredging operations, the curtain was allowed to

remain in a damaged, and therefore ineffectual, condition

for the greater part of the dredging phase. As the

suspended solids data (Appendix 1 of the Interim Pilot Study

Report) indicates, the levels generated at the point of

dredging dropped rapidly down to background levels. Based

on visual observation and the suspended solids data, the

only phase in which the curtain may have contributed to

reducing turbidity would have been during the Confined

Aquatic Disposal (CAD), or subaqueous capping operation. As

a result of these observations, the curtain was re-deployed

during the placement of cap material in the CAD. Aligned in

a crescent shape formation to the east and south-east of the

CAD cell and located approximately 200 feet from the point

of discharge, it was visually apparent that the curtain

aided in reducing the turbidity levels. In all probability,

however, these levels would have declined prior to reaching

the Coggeshall Street Bridge. What was also readily

apparent was that the initial deployment, periodic movement

and final removal of the curtain resulted in some of the

highest levels of sediment resuspension visually observed

during the project.
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While the use of a silt curtain was not particularly

successful during the pilot study, the use of silt curtains

will be re-examined in detail during the design process.


C. POTENTIALLY RESPONSIBLE PARTY COMMENTS


As explained previously, the PRP comments were organized into the

10 categories listed below.


CATEGORIES OF PRP COMMENTS


1. Rationale for Hot Spot as an Operable Unit


2. Reliability/Validity of Data

2.1 USAGE Analytical Data


2.1.1 Test Protocols

2.1.2 Analytical Methodology


2.2 Combining Data Across Studies

2.3 Contouring Method

2.4 Data Not Included in HSFS


2.4.1 Baseline Environmental Risk Assessment

2.4.2 Sediment Quality Data - 1987 Hot Spot Survey

2.4.3 Air Quality Data

2.4.4 Toxicity Data

2.4.5 Confined Disposal Facility (CDF) Stability


Data

2.4.6 Pilot Dredging Operational Data

2.4.7 Results Meeting Decision Criteria


3.0 Risk Assessment/Toxicity of PCBs

3.1 Additional Contaminants of Concern

3.2 Exposure Assumptions


3.2.1 Methodology

3.2.2 Direct Contact Route of Exposure

3.2.3 Incidental Ingestion

3.2.4 Ingestion of Lobster Tomalley

3.2.5 Consumption of Seafood

3.2.6 Uncertainty Analysis

3.2.7 Airborne Route of Exposure

3.2.8 Dermal Absorption of PCBs

3.2.9 General Comments on Exposure Parameters


3.3 Toxicity of PCBs

3.3.1 PCB Epidemiological Studies

3.3.2 Differences in Potency Among Different PCB


Mixtures

3.3.3 Initiation versus Promotion


3.4 Risk Evaluation

3.5 Greater New Bedford Health Effects Study

3.6 Ecological Risk


3.6.1 Environmental Risk Assessment

3.6.2 Benthic Survey
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4. Fate and Transport

4.1 Migration of PCBs from Hot Spot

4.2 Combined Sewer Overflow (CSO) Locations

4.3 Atmospheric Transport


5. Biodegradation of PCBs

5.1 Natural Biodegradation as an Alternative to Remedial


Action

5.2 Biodegradation as a Treatment Technology


6. No Action Alternative/No Action Risk

6.1 No Action Alternative

6.2 No Action Risk


7. Evaluation of Remedial Alternatives for Hot Spot

7.1 Screening/Evaluation of Alternatives

7.2 Evaluation of Capping for the Hot Spot


8. Pilot Study/Dredging

8.1 Pilot Objectives

8.2 Scale up of Pilot Study Results to Hot Spot

8.3 Potential Release of Non-Aqueous Phase Liquids

8.4 Changes in Estuary Hydraulics Due to Dredging

8.5 Volatilization of PCBs during Dredging & Disposal

8.6 Pilot Study Toxicity Testing

8.7 Sediment Resuspension during Pilot Study

8.8 Turbidity Monitoring during Pilot Study

8.9 Dredge Production

8.10 Potential Problem Situations during Dredging

8.11 Potential Environmental Impacts during Pilot Study

8.12 PRP Access to Pilot Study Site

8.13 Confined Disposal Facility

8.14 PCB Removal

8.15 Dredging and Operations

8.16 Other Contaminants

8.17 Cost Estimates

8.18 Equipment Availability

8.19 Confined Aquatic Disposal (CAD)


9. Unit Processes

9.1 System Input Rate


9.1.1 Sediment Flow Into CDF

9.1.2 Estimate of Solids

9.1.3 Solids from Pilot Study


9.2 Sediment Dewatering

9.3 Incineration


9.3.1 Feasibility

9.3.2 Scrubber Water Discharge

9.3.3 Air Pollution Control

9.3.4 Solidification of Ash


9.4 Costs Estimates
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10. Evaluation of Alternative Treatment Technologies

10.1 Alternative Technologies

10.2 Solvent Extraction


10.2.1 Toxicity of TEA

10.2.2 Pilot Testing of New Process Hardware
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SECTION 1.0 - RATIONALE FOR HOT SPOT AS AN OPERABLE UNIT


DCN #1, Page 4, Paragraph 3


» ** It is stated that the implementation of remedial action

for the hot spot operable unit- &i*st be oost~e£fec-tive and

consistent with the overall remedial action selected! for the

New Bedford Harbor site* itot there 1* no basis in the record

to conclude that the proposed remedial action (other titan

the no action alternative) for the not spot would be cost

effective or consistent with the overall remedial action for

the site, indeed, consistency with the overall remedial

action for the site cannot possibly be determined prior to

the selection of the re&edy. In fact, it i* clear that by

designating the not spot as an operable unit and proceeding

to treat it as #n interim jremedy the &g*moy i» ̂ iaplf trying

to avoid dealing with the site as whole and also seelcs to

ayoid compliance with the law* including C1RCI&, SAR&, the

NCP and ARJlRsf as well as the restriction to $2 million on

emergency jre&oval Kieaŝ rê , The Agency simply has resorted

to a ruse to make up for its own deficiencies* Moreoverf

given the government's determination of the amount of

natural resource damages submitted in the District Court

astion, it would appear that any remedial action involving

costs which approach or exceed that amount is not legally or

economically justifiable,


DCN #2, Page 2, Comment 2


The definition of the hot «po£ area i« totally arbitrary,

Contrary to what is stated in the report <p*2~S> the target

level is not necessarily a "common sense" level nor is it an

optimization of sediment remediation volume and H2B mass

removal/treatment ,


DCN #2, Page 7, Comment 3


The use of the word "common sense" to justify the PC& target

level Is amazing* It Implies that there is some universally

accepted standard for selection of the target, f&is. is not

the case* What Is even more disturbing is that no analysis

is provided to support the selection-


DCN #31, Section 2.0, Page 2-1


has been arbitrary In its definition of the hot spot as

the operable unit for the upper estuary**.**


EP&'s rationale for using the 4000 ppm target level is

unstated and capricious,

EPA has disregarded its own "operable unit" guidance by

defining the hot spot as 4000 ppm,
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is no precedent, for the use of 4000 ppnt

*v*i for othsr Sttpwrgund «it«»*


EPA must; undertake a scientifically and legally valid

definition of the hot spot*


EPA RESPONSE


This Hot Spot Operable Unit is the first of two operable units

planned for the New Bedford Harbor Site. Operable units are

discrete actions that comprise incremental steps toward a final

remedy. They may be actions that completely address a

geographical portion of a site or a specific site problem. The

Hot Spot Operable Unit addresses both a geographical portion of

the Site and a specific Site problem.


The Hot Spot Area is an area of approximately 5-acres along the

western bank of the Acushnet River Estuary adjacent to the

Aerovox facility. It is noteworthy because of the extremely high

levels of PCBs that have been detected in the sediment. Levels

of PCBs in the Hot Spot sediments range from 4,000 ppm to over

200,000 ppm. Dermal contact and incidental ingestion of this

sediment pose a potential risk to public health. In addition,

potential routes of exposure for marine organisms include direct

contact with the sediment, contact with contaminants in the water

column, and ingestion of contaminated food. Finally, the Hot

Spot continues to act as a source of contamination throughout the

entire Site. This Hot Spot Operable Unit is designed to respond

to these significant threats.


This interim action is protective of human health and the

environment because it provides for the removal and treatment of

the highly contaminated sediments in the Hot Spot. Subsequent

actions will be undertaken to address fully the principal threats

posed by the remainder of the Site. This interim action is

consistent with any possible future actions because this action

calls for the removal of approximately 48 percent of the total

PCB mass in sediment from the estuary portion of the Site, which

acts as a continuing source of contamination throughout the

entire Site.


EPA recognizes that removal of the Hot Spot will not remediate

the estuary and lower harbor water quality PCB concentrations

below the Ambient Water Quality Criteria (AWQC). However, the

removal of the Hot Spot serves as a necessary first step for

achieving these goals.


EPA's rational for separating the Hot Spot into an operable unit

is to allow the removal of a highly concentrated mass of PCB

contamination from the environment. EPA believes this approach

is consistent with the operable unit approach in that it is a

discrete portion of a remedial response that eliminates a release

or threat of release of PCBs.
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Figure 1.1 at the end of this Section depicts the relationship

between the percentage of PCB mass and sediment volume in cubic

yards for the Upper Estuary. As the number of cubic yards

increases, the percentage of PCB mass per cubic yard decreases.

The rate of change in the percentage of PCB mass as it relates to

volume in cubic yards varies. At 4,000 ppm, or 48% PCB mass, the

slope of the curve changes dramatically. Above this point, the

rate of increase in percentage of PCB mass, as it relates to

sediment volume, markedly diminishes. By using a target level of

4,000 ppm, EPA will remove the greatest percentage of PCB mass

for the least volume of sediment. In EPA's judgment, removing

sediment at 4,000 ppm and greater takes advantage of the steepest

parts of the curve.


###
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FIGURE 1.1
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SECTION 2.0 - RELIABILITY/VALIDITY OF DATA


.2 . 1 USAGE ANALYTICAL DATA


2.1.1 TEST PROTOCOLS


DCN #1, Page 5 \


In chapter 2, the Agency gro v exaggerates the reliability

of the test data* Kot only/ 4̂.he test protocols and

analyses not all included Z ,tilable for scrutinyf but it

is clear, from the extent to >,«icb K» have i>een afcle to

examine any data, that they are not reliable and do not

provide 4 basis- tax action by the agency.


DCN #30, Appendix II, Page 35


The magnitude of the effort put into the projeat as w&IJt as

designation of the New Bedford Harbor as a Superfand Site

should haves j:*ptified and retpir̂ d tlie prepar«tiJO» of a site

specific Quality Assurance Project Plan (QAPP) covering both

the field and laboratory aspeots of the project »,., The

draft <JA/Q:C plan was a good start, but did not qualify as a

formalised QAPP.


DCN #30, Appendix II, Page 38


control samples for FCB projects should

corapletely free from electron-capture responsive components

when woiea«ft control samples are used, they s«rve as

excellent process blanks for the entire system, from sample

collection through final analysis, unfortunately this was

not the case for this study* In fact, the cferomatograro for

control ̂  Exhibit 3?) suggests the presence of degraded

Aroclor 1260, As a consequence, the analysis of the 11


no useful


The two areas where this, program appeared »ost deficient

were data validation and the laofc of use of written standard

operating procedures which would have documented the

analysis protocol to be followed*


The analysis of the EP& standard reference materials

produced acceptable results -and t&e percent recoveries of

the Aroclor 1260 spikes were reasonable for sainples of this

type* noweyer> these accuracy assessments have very little

direct bearing on the accuracy" of .the actual samples, £fae

pattern alternations which grave rise to the -quantitative

bids of the samples (the presence of new PCB congeners and

the sulfur interferences) were not present in the

standard reference materials,
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EPA RESPONSE 2.1.1


The purpose of the Draft Quality Assurance/Quality Control

(QA/QC) Plan (which upon amendment became a working plan)

was to ensure data validity and to document the data quality

generated during the study period. The "Review of Hot Spot

Feasibility Study" (DCN #12) by the PRPs states that,

"...the PCB concentrations reported for individual

subsamples in this (the COE) study are reasonably well

supported by laboratory Quality Control data..."


The purpose of the control samples was to demonstrate that

there was no significant cross-contamination of samples

during the air-drying process. A report from another

laboratory indicated that cross-contamination could occur

when high concentration PCB samples are dried in the

presence of low concentration samples. PCBs can volatilize

from the high concentration samples and then condense on the

low concentration samples, thereby contaminating them.

Great care was exercised to prevent this from occurring.

Fresh, uncontaminated air was directed over open containers

of wet samples by the use of cardboard baffles. Samples

were aligned in the direction of the air flow, with no

sample in front of or behind another, to avoid cross-

contamination. Each physical group of samples which were

air-dried in this fashion had one control sample associated

with it for the sole purpose of demonstrating that any

cross-contamination from volatilization and condensation

processes was insignificant. The average PCB concentration

of the eleven control samples was 0.01 ppm, ranging from a

low of <0.01 ppm to a high of 0.12 ppm. The sediment

samples, on the other hand, averaged 2,990 ppm, and ranged

from <0.01 ppm to 76,100 ppm. 60 of the 86 samples served

their stated purpose of demonstrating no significant cross-

contamination problems from the air-drying process.


EPA used standard operating procedures (SOPs) throughout the

execution of the analytical program. All data were

reviewed, or "validated" prior to release to the data user.


The analysis of spiked samples and of standard reference

materials (SRMs) was appropriate and has direct bearing on

the accuracy of the actual samples. Testing these QC

samples examines the entire analytical process, including

extraction efficiency, concentration of the extracts, sample

cleanup and chromatography, as well as quantitation and

reporting. Since the analytical method employed (USEPA

8080) would not quantitate "new" PCB congeners (e.g., those

arising from biotransformation processes), selecting a

different SRM for analysis would have had no impact on the

QA/QC program.
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2.1.2 ANALYTICAL METHODOLOGY


DCN #12, Page 4-5


Core samples were collected according to a systematic

sampling plan* However, the procedures used to select

subsamples for the cores {visual classification) for

determination of PCI content were subjective and probably

biased the results upward, The concentration results

reported for this study, therefore do not reflect a

statistical design and are unsuitable for drawing inferences

about the distribution of $»e&s within the estuary» The FCB

concentration reported for individual subsamples in this

study are reasonably well supported by laboratory Quality

Control data* However, no field duplicates were analysed

and no calibration data were provided to allow assessment of

the correctness of the quantification.


DCN #30, Appendix II, Pages 40-41


fhe analytical methodology proposed for use in the study was

appropriate ae was the instr̂ aaentatibn employed* fhe

quality of the data suffered, however, because the

prescribed sample clean tip for sulfur removal was not


resolution of the ehroiftatograsfe wast poor,

situation should not have had a negative impact on data

quality* however* since both the standard's and the samples

should have been run under identical analysis conditions,


Poor peals resolution of the original chroaatagraias presented

a problem as it related to the pattern alternation,

especially since the corresponding standards were not

available.


X26-Q was- found in £our samples which ca»»e £ite#&

different sampling sites* In addition, trace levels of

aroelor H36P were observed in eight additional smmpl̂ s,

Since there is no evidence of alteration of the Aroclor

pattern, laboratory contamination is suspected as the source

of Aroclor 1260 in these samples*


quantitation; of the new congeners formed during

botransformation fwMo& are not present in coia»erc:ial

Aroclor mixtures) is beyond} the scope of analyticial method

(IFA Hethod $080). Therefore ,, thê e PCBS were liot inol̂ de

in the total FCB data* When n«w congeners are present in

the samples, the data area biased low,


protocol apparently was not followed as it related

to the clean-up of sample extracts for the removal of
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As a consequencef sulfur Interference was present 
of th* 85 sample <&romatogtfswas (7<J%}» 

pattern alternations wer^ present in 
chroHiatograms. 

most significant Aroclor pattern alteration ofc&erved in 
se<3ifflejriti samples is tfcafc due to 

dechlorination* 

EPA RESPONSE 2.1.2


Sample clean-up for sulfur was employed as planned. If it

had not been performed, then approximately the first 10

minutes of every chromatogram would have been totally

obliterated by the sulfur peak(s). Since the chromatograms

are plainly readable and interpretable throughout their

length, it is obvious that the sulfur cleanup was performed,

and that the sulfur was almost entirely removed from the

sample extracts. The clean-up procedure is an iterative

process, and must be repeated several times before the

sulfur can be reduced to an acceptable level. Of the two

small sulfur peaks which might remain after this clean-up

was performed, the first, at a retention time (RT) of about

1.7 minutes, is well resolved from and occurs before any of

the peaks, and therefore was not an interference. The

second sulfur peak, at a RT of about 8.8 minutes, co-elutes

with another PCB peak at about the same RT, and therefore

could, if present, exert a positive bias on the PCB value.

The sulfur clean-up was repeated on each sample extract

until either (1) the sulfur was totally eliminated from the

chromatogram, or (2) the sulfur was reduced to an

"acceptable" level, or (3) additional clean-up repetitions

resulted in no further reductions in sulfur levels. By

noting the size in area counts of the 1.7 minute RT sulfur

peak, the contribution of sulfur to the 8.8 minute RT PCB

peak can be approximated. All of the 86 sample

chromatograms were examined in this fashion to estimate any

positive bias to the PCB results from the presence of

sulfur. In several instances at the time of analysis, the

chemist eliminated the 8.8 minute RT peak from the

quantitation process because of the obvious presence of

sulfur. This approach resulted in 50 of the 86 sample

chromatograms (58%) being thoroughly free from sulfur

interference, while 33 of the remaining 36 sample

chromatograms exhibited a positive bias of only 5% or less

on the final PCB results. Therefore, 83 of the 86 sample

chromatograms (96%) were only minimally impacted by the

presence of sulfur with positive biases ranging from only 0

to <5%. Only three sample chromatograms had positive biases

in excess of 5% (two with 8%, and one with 15%). The
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average positive bias exerted on the final PCB results due

to the presence of sulfur in all 86 sample chromatograms was

less than 1%.


Peak resolution of the chromatograms was not poor.

Chromatographic "resolution" is defined mathematically as:


R =

0.5 (W, - W2)


where: *R,1 &tR,2 are the retention times in minutes of

peaks 1 & 2, and W, & W2 are the peak widths .in minutes at

the bases of peaks 1 & 2 .


Resolution is a function of retention times and peak widths,

both time units. The PRPs1 process of altering the

horizontal axis of the chromatograms (akin to redrawing the

chromatograms at a different chart recorder speed), i.e.,

their so-called "resolution enhancement" process, was purely

one of convenience to allow more facile visual comparisons.

The fact that the USACOE chromatograms compared well with

the PRPs1 after being compressed in this fashion indicates

that the resolution was indeed adequate to start with and

was comparable to the PRPs' .


EPA agrees that the analytical method employed here (USEPA

Method 8080) will not quantitate certain PCB congeners which

are not present in commercial Aroclor mixtures. Even the

PRPs concede (DCN # 30A, Appendix II, Page 18) that the

method designed to quantitate certain PCB congeners (USEPA

Method 680) was not available at the time this study was

conducted. Method 8080 was the state-of-the-art technique

commonly utilized in the environmental analytical community

at that time. EPA agrees that the effect of using Method

8080 as opposed to Method 680 would be a negative bias. If

anything, repeating these analyses using Method 680 would

result in higher values for total PCBs.


A "visual classification" system was used to select

subsamples from certain cores for chemical analysis. This

was performed under the personal direction of a Corps of

Engineers Waterways Experiment Station representative.

However, 18 of the 39 cores tested were sub-sampled on a

purely objective basis, using strata limits of 0"-12" and

12"-24". This was consistent with other sampling programs

conducted for the site.


One set of field duplicates was analyzed from grid number I

11. Unfortunately, the depth strata subsampled were

slightly different, with 1-11-1 being subsampled at 0"-13"

and 13"-24", while 1-11-2 being subsampled at 0"-12" and
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12"-2411. Thirteen additional grids had duplicate cores

sampled, but they were never analyzed.


Some "secondary" calibration data was provided in the

Condike June 1986 report, which the PRPs had access to, and

which would have allowed an independent assessment of the

correctness of the quantification. In addition, results of

split samples analyzed by another laboratory support the

accuracy of the quantification.


2.2 COMBINING DATA ACROSS STUDIES


DCN #12, Page 9


The -approacti taken. i« t&e not spot Report i* ba$e# upon a

false assumption that the results of multiple studies, years

apartf using varying methods for Campling and analysis can

toe viewed as a single coherent body of data, Tlie Heport

fails to provide information about the intent, purpose, and

(lack of) statistical design of the studies front which tfce

data were drawn. It appears to assume that all of the

values used are equally accurate and that inferences can i>e

drawn from the data set as. a. whole. This is not true*

especially because the underlying studies were not conducted

in accordance with statistically designed sampling p̂ ans.


The approach taken in' the Hot spot Report also incorrectly

implies that the measurements made in the various studies

can be accurately co-located on a single set of maps*


EPA RESPONSE 2.2


The analytical data for the Hot Spot and the remainder of

the Acushnet River Estuary has been acquired over a period

of six years. The first sampling programs in the Acushnet

River Estuary identified an area in the northern part of the

Estuary with significantly higher levels of PCBs than the

remainder of the Estuary and Harbor. In 1982, sampling by

the U.S. Coast Guard confirmed this fact. The U.S. Army

Corps of Engineers (USAGE) developed a program to determine

the nature and extent of PCB contamination within the

Estuary. The USAGE developed a grid system for the upper

Estuary and performed three sampling events using this grid

system. The last sampling program, the USAGE Hot Spot

sampling program (1988), was confined to the Upper Estuary

in the location of the highest PCB concentrations and was

conducted to determine the nature and extent of the Hot Spot

areas. Thus, each sampling program built upon previous

sampling programs in an effort to delineate the boundaries

of the Hot Spot.
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To facilitate an understanding of the analytical data, the

PCB sediment concentrations were mapped. These maps

included all of the five data sets to provide sufficient

data. EPA believes that the data is of adequate quality to

be used for these purposes. Regardless of the difference in

sampling and analytical methods, each of these different

sampling programs have shown the same magnitude of PCB

contamination in the Hot Spot Area. In summary, EPA

believes that all of the values are of adequate quality and

demonstrate consistent results and can be used collectively

to define the extent of contamination and areas for

remediation. During the design phase, EPA will determine

the necessity of any additional sampling to further

delineate the actual limit of removal for plan and

specification development.


2.3 CONTOURING METHOD


DCN #12, Pages 9 and 10


The method useo! for contouring S*£B analytical data from

sediment samples {as outlined in the Way> 33$S» feasibility

Study) is a simplistic approach based on arbitrarily-chosen

(from a statistical standpoint\ contour intervals, ,», This

approach, while valid as a first pass to determine orders of

magnitude is entirely inadequate for more detailed

evaluation of analytical data.


The applied contour method is not statistically rigorous and

does not adequately height the <Sata for accurate assessment

of directional inhoraogeneity (e*g,, non~ random distribution

on contamination). This simplistic approach has purposely

not accounted for the factors which provide "fabric* or

linearity to these <3afca, smcfe a$ ti&aj, eurr<s.ntis, ongoing

sedimentation, and channeling thereby simply cutting across

these natural bounding


The use of only three contour levels with an arbitrary

threshold of 4,000 ppm PCB has masked many crucial details

which may provide insight into the ongoing <2yn«mio movetaent

of PCBs within the sediment and water column, A more

appropriate contour interval might be half-step log

intervals (i.e,, G-50, 50-100, 100-500, SOO-lfOOO, 1

$, GOO, 5,000-10/000 ppffi/ etc?»)


The Feasibility study contouring approach <&>es not

incorporate a linear regression analysis to correlate

concentration with distance down the primary transport

pathway. This information is Useful in assessing the

directional inhomogeneity of the data. A linear regression


2-7




analysis might also help to identify any non-*ljot spot*

sources of PCBS into the- estuary*


assessment of *«6jjttnt volume falling above « given

lower contaminant threshold is impossible utilizing the

Feasibility study appro-act*, Given tfce projected costs of
11
remediation for the Mhot spot  ($10~15 million)f an error of

15-20% ii* contouring accuracy could result in. errors in

projected expenditures of several million dollars.


The simplistic contouring approach provides BO measure of

uncertainty in the contoured data and it provider no means

for determination of the adequacy of sampling density.


A statistical approach known as Kriging could adequately

address these issues by assigning preferred fabric or

linearity to data, thereby accounting for directions if


provide a minimum variance, unbiased linear

estimator of the distribution of PCB contamination between

any two points of £nown value in any given geometry » in

addition, it can provide an explicit measure of uncertainty

in the contoured data by incorporating error bands on all

contours and if more data are needed, Icriging will provide

guidance for optimum placement of additional sampling

stations ,


EPA RESPONSE 2.3


The contour method used in the FS is an adequate method for

a first pass at data interpretation. This method is also

acceptable for volume determinations where sufficient data

exists. This contouring procedure was used in 1986 and 1987

to plot the original data sets to conceptualize the nature

and extent of the PCB distribution. Where natural boundary

conditions were known to occur, the contour placement was

adjusted in these areas to prevent crossing of these

boundaries. Subsequent sampling by the USAGE in 1988

confirmed that these contour maps did, in fact, present an

accurate interpretation of the distribution of PCBs in the

Upper Estuary.


The density of the data points in the Hot Spot Area is a

critical factor in determining whether the method of

contouring used is an acceptable method for volume

calculations. More than 75 samples have been taken in and

around the Hot Spot to determine the PCB concentrations and

delineate the boundaries of contamination. As illustrated

in Figure A-1A of the Hot Spot Feasibility Study (HSFS), the

majority of the sample locations lie within 200 feet of each
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other. Many of the sample points are closer, within 100

feet. Even if a few of the data points are plotted

incorrectly, interpolating data at this density is

sufficient to calculate sediment volumes. In addition,

factors such as tidal currents and channeling become less

important as the points are closer and limited cutting

occurs across these natural boundaries.


Several contour maps were developed with different contour

intervals. The map selected for the HSFS presented four

contour intervals: 0-50 ppm; 50-500 ppm; 500-4,000 ppm; and

over 4,000 ppm. This map was selected primarily because

additional contour intervals did not aid in illustrating the

relationship of the Hot Spot to the remainder of the

Estuary.


EPA believes that the estimated Hot Spot volume using this

contour method is accurate for its intended use given the

amount of sampling points used to define the Hot Spot Area.

EPA recognizes that uncertainties associated with this

volume estimate may impact the cost estimate of the remedial

alternatives. However, the magnitude of this uncertainty is

expected to fall within the +50% to -30% range for

feasibility study cost estimates (Guidance for Conducting

Remedial Investigations and Feasibility Studies Under

CERCLA, October, 1988).


Kriging is another method for calculating PCB contours that

is used where there is less data and interpolation is

occurring between data points separated by significant

distances. With respect to the Hot Spot, EPA believes that

sufficient sampling has occurred such that the use of either

method (i.e., contouring or kriging) would generate similar

volume estimates.


The PRPs1 generated a contour map using EPA's data and it is

presented in Figure 2.1 at the end of the Section.

According to the PRPs, the kriging method produced results

that, "represent reliable estimates of constituent masses

and deposition in New Bedford Harbor upper Estuary sediment"

(Balsam, 1989a). The PRP map (Figure 2.1) shows a similar

extent of PCB contamination when compared to EPA's contour

map (Figure 2.2). Both of these maps are validated by the

PCB sediment sampling and analytical results from the thin

layer sampling program conducted by the PRPs (Balsam,

1989b).


2.4 DATA NOT INCLUDED IN HOT SPOT FS


2.4.1 BASELINE ENVIRONMENTAL RISK ASSESSMENT


2-9




DCN #31, Page 4-1


The ESFS specifically references a baseline risJc assessment.

Mthosgfc th« HSFS »tftfc»»'titftt the environmental ri&k

assessment "is scheduled for completion in the summer of

1989,» t&e document has «ot f<?fe toeeu release**.,̂  Without

this document, defendants are unable to examine a critical

piece in EPA»S purported justification for dredgi*̂  the hot

spot*


EPA RESPONSE 2.4.1


EPA did examine the baseline environmental risks associated with

the Hot Spot area sediment as part of Hot Spot Feasibility Study

(HSFS). EPA is currently examining the baseline environmental

risks for the entire site as part of the second operable unit.

Results of this study are scheduled to be available in April

1990.


The following is a brief summary of the HSFS environmental risk

assessment presented in the HSFS. The risk assessment evaluated

the potential risk to biota from both exposure to the water

column and direct contact with the sediment. To evaluate the

water column route of exposure, PCB water column data was

compared against the Ambient Water Quality Criteria (AWQC) value

of 30 parts per trillion. This AWQC value is a residue-based

criterion that was developed to provide protection to aquatic

biota under chronic exposure conditions. In the vicinity of the

Hot Spot, water column PCB concentrations in excess of 100 times

the AWQC value have been measured in studies conducted for EPA

(Battelle, 1989) and by the PRPs (ASA, 1989).


The environmental evaluation of the Hot Spot sediment consisted

of a comparison of estimated pore water PCB concentration against

the AWQC using the Interim Sediment Quality Criteria (SQC) method

and comparison of site-specific toxicological data (Hansen,

1986). The probability of the Hot Spot pore water PCB

concentration exceeding the AWQC was approximately 100 percent.

This result was consistent with the site-specific toxicological

data that demonstrated the upper estuary sediment region to be

toxic both for benthic invertebrates and fish.


2.4.2 SEDIMENT QUALITY DATA - 1987 HOT SPOT SURVEY


DCN #31, Page 4-2


Over several months, defendants have attempted to procure

the fnll laboratory database utilised to define the "hot

spot11»
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EPA RESPONSE 2.4.2


Over the period of several months, EPA provided the PRPs with 3

copies of the Hot Spot sampling report prepared by the Corps of

Engineers New England Division (NED). The report contains

information describing the sampling and the analytical programs

conducted in 1987 by NED to develop a more definitive picture of

PCB contamination within the upper portion of the Estuary.

Sampling information included the location (latitude and

longitude) and the specific depth of each sample. The analytical

program was conducted to provide a physical and geochemical

description of the sediments. Physical measurements included

moisture content, grain size distribution, specific gravity, and

Atterberg limits. The geochemical characterization included PCB

and total organic carbon (TOC) analyses.


The actual (PCB) chromatograms and associated laboratory backup

QA/QC information are not routinely considered a part of EPA's

Administrative Record for a site. However, in the interest of

continued information exchange with the PRPs, EPA, with the

assistance of NED, produced a majority of this raw laboratory

material on October 23, 1989. The Corps is continuing to search

for the remaining chromatograms, to determine if they are still

in existence.


2.4.3 AIR QUALITY DATA


DCN # 31, Page 4-3


very limits fcitf quality 4fcta corseted during

pilot dredgiftg program have been made available*


EPA RESPONSE 2.4.3


EPA's contractor has made the PCB chromatograms and associated

QA/QC information from the Pilot Study Air Monitoring program

available to the PRPs (see DCN #40) .


Presently, this data is undergoing data validation. Once

validated, the data will be incorporated into the Pilot Study Air

Monitoring report. This report will be used in EPA's predesign

studies to evaluate the air monitoring and emission control

requirements for the dredging and dewatering activities prior to

the preparation of plans and specifications. The current

schedule calls for this report to be completed by April 30, 1990.


For additional information on volatile PCB emissions, refer to

EPA Response 4.3 in Section 4 of this Responsiveness Summary.
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2.4.4 TOXICITY DATA


DCN #31, Page 4-4


Datuju im #0*i<3«oted toasidty data. ̂ valtj&feiott on

biota during the course of tfce pilot dredging program

pef endants were not provided with the results


EPA RESPONSE 2.4.4


The results of this portion of the monitoring program are

summarized in the Corps of Engineers Pilot Study Interim

Report. Several technical papers on this subject are

currently being prepared by EPA's Narragansett Laboratory,

but are not yet complete. This comment is further addressed

in EPA Response 8.8 in Section 8 of this Responsiveness

Summary .


2.4.5 CDF STABILITY DATA


DCN #31, Page 4-4


CDF stability Data. The Pilot Dredging Program w*»rfc plan

called for the collection of data on the stability of the

CDF since its construction. None of the data have been

provided* , * .


EPA RESPONSE 2.4.5


An Appendix to the final version of the Pilot Study Report

will address CDF dike design and construction in greater

detail. This report will contain the data obtained while

monitoring the in-water dike portion of the CDF. This

comment is further addressed in EPA Response 8.13 in Section

8 of this document.


2.4.6 PILOT DREDGING OPERATIONAL DATA


DCN #31, Page 4-5


Pilot Dredging operation Data, êither the pilot dre-dging

report nor the Administrative Record includes operational

data or daily logs compiled during the course of the pilot

study. Defendants believe that such information is crucial

to the overall evaluation of dredging and a remedial action,
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EPA RESPONSE 2.4.6


The pilot study report contains a detailed summary of daily

operations which include how the dredges were operated

(swing speed, cutterhead rotation, etc.) hours operated per

day, downtime per day and dredge location. Very little

additional information can be obtained from reviewing

contractor daily reports and logs kept by government

personnel. However, this information has been added to the

Administrative Record as item 4.4.27.


2.4.7 RESULTS MEETING DECISION CRITERIA


DCN #31, Page 4-5


fh.e pilot dredging report indicates that the government

ignored it* owft procedures. At t&e bottom of page 44, there

is discussion of results, despite the fact that som©


were reportedly violated on several


DCN #31, Page 5-37


The operations of the Peoisioft eoissiittee and review of data 
Met not folio*? the plait or the procedures that th& public 
were tol<$ wottX<3 be followed* 

EPA RESPONSE 2.4.7


Pre-operational monitoring was used to estab] ish background

conditions in the harbor. The decision criteria consisted

of a set of numerical criteria that were established to

serve as an early warning mechanism that, if exceeded, would

require adjustments in the project. The criteria consisted

of contaminant levels and biological responses that

represented a statistical or biologically significant

increase over background conditions.


A decision committee, headed by EPA with representatives

from the appropriate state and Federal agencies, evaluated

monitoring results. Data was provided to the committee less

than 24 hours after sample collection, allowing for timely

adjustments to pilot study operations.


The chemical criteria were exceeded on only 2 occasions and

biological criteria were not exceeded during the project

period. On days when the criteria were exceeded, the EPA

project manager contacted committee members to discuss the

situation. Extreme weather or obvious operational problems

were encountered on days when criteria were exceeded. This

resulted in the committee deciding to continue operations
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and monitoring with appropriate changes to the operations.

The instances when the criteria were exceeded were all one

day spikes with the following days' contaminant levels

returning to the range of background conditions.


###
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SECTION 3.0 - RISK ASSESSMENT


3.1 ADDITIONAL CONTAMINANTS OF CONCERN


DCN #5, Page 5


on ̂ ages. z~iv and 3-11, it i«̂ a»8#i?t«d that risfcs fro»

metals and PAHs have been ajX̂  x êd and reported on IB the

Baseline Bisfc Assessment. ̂ ŝ \s.$&rtion Is incorrect

analysis from risks of eith*, ̂ xbeen done, and, indeed,

contrary to the statement at * „* 3-1* that a &ft««Hn«

Environmental Risk Assessment AS scheduled for completion in

the summer of isas, no sit<̂ s document has been


DCN #6, Page 4


For the Nê  Bedford Harbor r̂Aslc charaoterigation^ and as

noted above, only P£B eseposares estimated in the R& are

being considered in this critique, â thotigh! other

are found in the harbor, ĥese include a variety of Oil and

Hazardous Materials (OHMS) as well as stetals <e.^» other

hazardous materials) such as copper, lead and cadmium.


DCN #31, Page 3-3


On page 2-14, Ebasco states that "Essposure to PCBs was

evaluated for all routes of essposure. When or i£ the

exposure levels for PCBs were considered insignificant,

exposure to cadmium, copper, and lead was then evaluated*'*

Such a selective approach, especially in combination with

EPA'S decision to ignore the polf cyclic aromatic

hydrocarbons in the harbor that will still be there after

dredging, clearly demonstrates that EPA's goal is not

accurately to assess risk, but simply to go forward with

dredging.


EPA RESPONSE 3.1


PCBs are the primary contaminant of concern in the Hot Spot

area and Estuary. However, even if the Acushnet River

Estuary were not contaminated with PCBs, it would by no

means be a pristine estuarine environment. It has

historically been polluted with industrial and sanitary

waste discharges. Due to these discharges, there are

elevated levels of polycyclic aromatic hydrocarbons (PAHs)

and heavy metals (i.e., copper, chromium, lead, and cadmium)

in the estuary sediment.


The potential risk associated with exposure to other

contaminants present in the harbor was evaluated and
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discussed in the Baseline Public Health Risk Assessment (see

page 1-2) which was released in August 1989. The Baseline

Environmental Risk Assessment for the overall site is

scheduled for release in April 1990.


The highest metal-contaminated sediment is not co-located

with the PCB Hot Spot Area. Rather, its location correlates

with the location of industrial discharges and/or combined

sewer overflow discharge pipes. Contamination, such as

heavy metal contamination outside of the Hot Spot will be

addressed in the second operable unit.


EPA has found PAH compounds to be generally co-located with

PCBs. However, the range of PAH concentrations in sediment

was significantly less than the range of PCB concentrations.

Total PAH concentrations range from below detection limit to

930 ppm, with an average PAH sediment concentration of

approximately 70 ppm. (The highest PAH concentration of 930

ppm was detected in the Hot Spot area of the upper estuary.)

No discrete areas of elevated levels of PAH compounds were

observed, suggesting that PAH contamination results from

non-point sources such as urban runoff. PAH concentrations

detected in New Bedford Harbor sediment are similar to PAH

concentrations detected in other urban and industrialized

area (EPA, 1982).


The relative toxicity of PAH compounds with respect to PCBs

indicates that the majority of risk from exposure to

sediment can be attributed to PCBs. Since PAH compounds can

be effectively treated by the technologies used to treat PCB

contamination, methods taken to reduce PCB contamination

will effectively reduce PAH contamination (B.C.

Jordan/Ebasco, 1989). However, unlike PCBs, the occurrence

of PAH compounds is expected to continue after remediation

due to non-point sources. Therefore, the remedial actions

planned in this operable unit may not permanently reduce

levels of PAH contaminants.


3.2 EXPOSURE ASSUMPTIONS


3.2.1 Methodology


DCN #6, Page 2


$. whole, t&e SA see&s to &£ply ̂ reasonable and

large estimates of exposure**.*


DCN #6, Page 1


not believe that these estimates are realistic or even

correct. As to their correctness, they appear to be
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mathematically consistent bat 1 conclude they are

substantial overestimates of exposure opportunity,

dose and as a consequence, they misstate the true risk*


DCN #8, Page 1


The major flaws identified in this report can be roughly

categorised into three groups as follows*


1, i?he findings from the &ait* report are not properly

abstracted into the executive summary*


2. The assumptions regarding frequency of exposure

absurd.


3» other assumptions used in the calculations are not

supported by the literature*


DCN #31, Page 3-10


EPATs Guidelines for Exposure Assessment encourage the use

of realistic assessments based on the best data available.

Worst-case estimates are not encouraged (EPA 196€b} .

nonetheless, EPA ignored its own guidelines in performing

the exposure assessment and instead manufactured potential

risfcs by linking together a series of implausible worst"

case exposure assumptions* As set forth below, the New

Bedford Harbor risft assessment lias failed to demonstrate the

reasonableness of Tcey assumptions and evaluates exposures

that are unlikely to occur; potential risks that are

estimated for the site are calculated under the terms and

conditions of implausible exposure scenarios.


EPA RESPONSE 3.2.1


The Baseline Public Health Risk Assessment (RA) was

conducted in accordance to the guidelines presented in the

Super fund Public Health Evaluation Manual (SPHEM) and the

Superfund Exposure Assessment Manual (SEAM). The exposure

parameters used in the RA were obtained from EPA documents

and the scientific literature or developed based on

professional judgement. Detailed rational and appropriate

citations for the methodology and exposure assumptions used

were provided in the RA text. Each exposure parameter was

reviewed and considered to be consistent with exposure

parameters used in other Superfund Risk Assessments. EPA

made every attempt to obtain and use realistic exposure

assumptions. Comments specific to each route of exposure

are discussed in the following sections.
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3.2.2 Direct Contact Route of Exposure


DCN #6, Page 3


Based on personal observation oftn» area by this reviewer,

namely, the £ow lyiag mu3 flats wMofc are adjacent to the

harbor and the Aerovox/AVX facility as well as the

surroundinf property, it i* my opiiion that few persons of

the Mnd described by the && as toeing at particular risk are

lllcely to be attracted to the sediments in this area for any

legitimate or recreational purpose*


DCN #6, Page 10


most contaminated material in tfce liarbor is said to foe

the sediment astd rnvti, located in the nojrtnejrn part of

Iiarbor* l̂ e highest degree of contamination is nost

f recently underwater an3 tinliKely to be aocessible to

children, large or small* Access to this area is highly

limited and the postulated significant contact with highly

contaminated materials is n,Q,t lilcely to occur at the levels

or with the frequency listed in the RA,


DCN #31, Page 3-7


when the respite of Table 2.1 are compared with sediment

concentrations of PCBs used in the rislc assessment (risk

assessment ̂ able 2*5)t it appears that the concentrations of

PCBs in sediments at locations at which periodic exposure

can be expected hâ e been greatly inflated in the risl?

assessment,


DCN #31, Page 3-23


1?he amount of soil or sediment clinging to skin per day is

known as tĥ  deposition rate* with only a subsfcantî e

notation that sediments might adhere to skin more than

soils,, Eba&co chose an upper range value 3 times higher (1*5

mg/cia} than the UFA's conventionally acceptable default

value (0*5 mg/c?ft}, which is supposed to be applied in lieu

of more adequate information,


DCN #31, Page 3-14


Considering the length of time that field work has been

performed by* EPA at this site,, field observations of

activity patterns at the actual exposure points should be

available. The selection of Harsh and Palmer islands as

potential exposure points is inadequately supported*
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DCN #31, Page 3-21 

Ttie risfc assessment uses the aureasonable assumption that 
voan# «hil$r»n will fee exposed, €o sediments at tit* «e*» 
limited access areas- of the halrbor (Marsli^ Po|se», - an-el Palmer 
islands) vMok do not &&ve gwt&i;? to«*«fe** a# ofttn ** thay 
would toe exposed at the pubilo tHeacfcies* (Forts Hodman and 

30 to 100 times per year 

EPA RESPONSE 3.2.2


The direct contact exposure scenarios were based on the

observations about the land use around the study area and

results from the study titled "The damages to Recreational

Activities from PCBs in the New Bedford Harbor," prepared by

the University of Maryland for NOAA. This study indicates

that the local population uses beaches along Areas II and

III. However, access to Area I is not totally restricted

and a subsection of this area is located next to a

playground. Therefore, it is reasonable that exposure could

potentially occur in this area. Acknowledging the fact that

the frequency of exposure to this area may be less than in

the beach area, the RA assumed a lower frequency of

exposure .


EPA recognizes that some of the exposure scenarios developed

for the direct contact route for the Hot Spot were

conservative. However, EPA has examined a less conservative

exposure scenario which is mentioned in Section VI. C of the

Record of Decision. Based on this assessment, EPA concludes

that significant public health risks still exist.


Moreover, the approach used to develop the RA scenarios is

consistent with EPA policy as stated in SPHEM:


The superfund risk assessment process is based on concern

for both individual risk and risk to exposed populations.

One exposure point that should be evaluated for a pathway is

the geographic point of highest individual exposure for a

given release source/ transport medium combination (i.e.,

the geographic location where human inhabitants are exposed

to the highest predicted chemical concentrations). Exposure

points with lower predicted chemical concentrations and

large potentially exposed populations should also be

evaluated.


EPA evaluated direct contact and incidental ingestion

exposure to sediments since Marsh, Palmer and Popes Island

are locations within the study area that are easily

accessible and since adults, older children and young

children have been observed in these areas. Tlie exposure
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frequencies assumed for these areas (20 and 100 times per

year) correspond to 1 and 5 exposures per week for the six

months when outdoor activities are likely to occur. Based

on the land use at these locations, these exposure

frequencies were considered appropriate.


3.2.3 Incidental Ingestion


DCN #6, Page 11


controversy exists over the degree to which yotmg and -older

children ingest sediments, dirt and: other materials In their

home and play environment* fhe && goes to secondary sources

to choose an applicable value for "pica"1 typ« dirt and

sediment exposure. The value wed, (?.$ g per exposuret

developed by LaGoy in If 87, Is still considered toy some to

be excessively large- Recent UFA guidance indicates that

200 rag per day may be an acceptable estimate. The stated

value may be more appropriate for household dust and

backyard dirt but is less likely to be true for soils,

sediment or rand derived from hydrated soils found in |few

Bedford Harbor, The true value is likely to be less than

500 »g in any case.


DCN #6, Page 20


the spread sheets provided by the um and $.C» Jordan ,

Table C-3.01 (which does not appear as a separate table in

the SA) purports to correctly calculate the risk from daily

ingestion of sediment by a child* This table Includes a

"most probable" and "realistic worst" case scenario, Both

of these are wrong and over stated. The area considered is

the cove area and the values chosen for the combined

estimate, namely sediment Ingestion and contact, are likely

to overestimate risk by a factor in excess of 25*000.


DCN #31, Page 3-22


A sediment ingestion rate of 500 mg/day was selected for.

young children {ages 1-6) despite the fact that EP& Guidance

(19B9) recommends the use of 200 lag/day (page 2-2 6 j? . Pse of

a sediment ingestion rate more than double EPA's own

recommended rate is counter to &PA*s guidelines for exposure

Assessment's recommendation of realistic, not worst-case

estimates»


EPA RESPONSE 3.2.3


As stated in the Risk Assessment text (Page 2-26)
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A review of the literature indicated that between 100

to 500 mg of sediment per exposure is a reasonable

estimate for sediment ingestion by children less than 5

years old (LaGoy, 1987). Recent EPA guidance suggests

an ingestion rate of 200 mg/day be applied to exposures

concerning children between the ages of 2-6 years (EPA,

1989). This risk assessment was conducted prior to

release of this guidance, and a value of 500

mg/ exposure was assumed as the amount of sediment

ingested. This is the upper end of the range of

estimated values and will provide a conservative

estimate of exposure.


However, in response to the comments which it received on

incidental ingestion, EPA decided not to include incidental

ingestion in the less conservative exposure scenario used in

the Record of Decision. Nonetheless, EPA does not consider

it appropriate to alter its conclusion that significant

public health risks exist.


EPA will evaluate various ingestion rates during the

development of target clean-up levels for the second

operable unit.


3.2.4 Increstion of Lobster Hepatopancreas (Tomalley)


DCN #6, Page 12


magnitude Of the del? î red ris& for the ingestion route of

exposure is driven by the Inclusion of tomalley (lobster

hepatopanoreas)̂  with its concentration of PCB content

(Pruell, et al« 1986)* The deletion of this factor or

modification of the estimate uptake from this source would

result in a reduction in exposure in children and adults toy

at least a factor of 6-2* If the tomalley is not

considered, then lobsters taken from Area III would Beet the

applicable FDA guideline. Even a lobster taken front Area X

would meet the FDA criteria if whole body PCB concentrations

are determined {1131,4 ppb or 1,13 ppm in a large lobster

taken from Area X, according to Hillman, et al* 1987} *


DCN #15, Page 5-8


Analyses of lobster tosialley (liver) reported higher PCB

concentrations than in lobster amsole» if lobster tomallej

were not considered edible, lobster caught from throughout

the New Bedford Harbor area would also contain less PCB tfoan

the USFD& permissible level. If lobster tomallev is

considered edible only lobster fro» areas one and two, as

shown on Figure S-l would exceed USFD& PCB levels (Ebasco,
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EPA RESPONSE 3.2.4


The Greater New Bedford PCB Health Effects Study indicates

that 42 percent of people who eat lobster also consume the

tomalley. Since PCBs tend to bioaccumulate at higher

concentrations within the tomalley, conservative estimates

of exposure need to include all edible portions of the

lobster. Inclusion of the tomalley is consistent with the

FDA guideline for the analysis of the edible tissue portion

of lobster.


The FDA's position is based on the fact that once a lobster

is placed in commerce, the consumer has no way to identify

its source. The FDA regards the exclusion of the tomalley

from its standards an impracticable idea which would not

adequately protect the consumer.


However, the FDA's limit is not solely health-based. EPA

views this fact as significant. The FDA considered, as

required by statute, factors such as the economic impact

likely to be experienced by affected members of the food

industry in establishing tolerance levels. In addition, in

defining its standards, the FDA used consumption levels

based on national per capita rates. EPA believes

consumption levels in New Bedford Harbor are likely to be

differ, based in part, on the Greater New Bedford PCB Health

Effects Study and New Bedford's proximity to the coast.


The laboratories of the Commonwealth of Massachusetts, under

the guidance of FDA's Regional Laboratory, have included the

tomalley in all their lobster analyses from 1981 through

1986 (Table 2-8 of the RA). The results of the analyses

have consistently detected exceedances of the FDA 2 ppm

tolerance limit in portions of Buzzards Bay. These areas

include Areas II and III of the DPH fishing closure areas.

EPA's analyses of lobsters from these areas collected in

1987 also found exceedances of the 2 ppm limit. Analytical

results of the 1984 and 1985 sampling conducted by Battelle

showed somewhat lower levels (Hillman, 1987). However, the

analyses was not performed using the FDA method, and the

tomalley was not included. EPA has calculated the edible

portion concentrations using the methodology presented on

page 2-31 of the Baseline Risk Assessment for the DPH

fishing closure areas. The results for Areas I and II are

in excess of the FDA limit, 7.6 ppm and 2.3 ppm PCB

respectively, while Area III is below the limit at 1.43 ppm.


A full evaluation of a goal for protection of public health

will be completed within the second operable unit

feasibility study.


3-8




3.2.5 Consumption of Seafood


DCN #6, Page 20


fhe issue of exaggerated fisfe oojisumption patterns by adults

an<3 children, tfce specific fisfc availability witfc its degree

of contamination and the calculation from this set of

assumptions that there now exists an increased ris£ of

cancer as a result leads t&» && to conclude that a

substantial <$a«cer risfc <$oes. exists from this exposwe

pathway* However, in the opinion of this reviewert the

evidence accumulated to date ou this subject is far from

conclusive*


DCN #8, Page 9


Some very absurd assumptions are made about the quantity of

local seafood eaten. *Th«ws« values were decided after a

review of the literature failed to provide a site-specific

value applicable to recreational consumption of fish and

shellfish*'* ¥et a great deal of literature exists which

indicate that fish consumption by adults is between 6̂ 14

g/day divided between locally caught and commercial

products. However, EB&SCO decided to use 22? g on $ daily

basis as one assumption.


DCN #31, Page 3-25


No evidence vas presented in the risfc assessment to support

the contention that an individual <soul<J or would reasonably

catch all of their dietary seafood from the estuary or upper

harbor* in the absence of a supporting diŝ ttssion, the !$*£

should have used a dietary mixing factor {EPA 1$89) to

account for a reasonable portion of the seafood diet that

would be expected to be acquired in the estuary or upper

harbor.».. $s discussed in the Creator N^w Be<S£orcl Health

Effects Study, only about 15% of the local population

reported Batting seafood two or more times per vreelu Thus,

average consumption could reasonably be estimated to be

about one meal per weeJ?;, assuming that a sinfle serving of

seafood is about 114 g <P3?I 19&7), average consumption could

be about 20 *j/4ay, which is also the default valtie

recommended by KDEOB {198$}* EPA (19B9) presents average

seafood consumption rates of 5,5 to 37 g/day* the risfc

assessment used a typical consumption rate of one 227 gram

meal of fish per week, equivalent to a daily rate of 32

grams/day.
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EPA RESPONSE 3.2.5


Since there is no widely accepted value for recreational

fish and shellfish consumption, EPA chose to use 8 ounces

(i.e., 227 grains) as a standard value for each fish meal,

and vary the number of fish meals consumed per year to

provide a range of exposure frequencies.


The use of 227 grams/meal corresponds to the following

average daily intake values:


227 grams/meal - monthly consumption = 7.5 g fish/day

227 grams/meal - weekly consumption = 32 g fish/day

227 grams/meal - daily consumption = 227 g fish/day


EPA considers this range of consumption values appropriate

for this site as this value reflects the range of values

cited in the literature. Although EPA recommends the use of

the average value of 6.5 g fish/day, the Superfund Public

Health Evaluation Manual (SPHEM) also states that "...higher

than average fish consumption may be important for some

sites where surface water contamination is a problem."


Consumption values cited in the literature range from 6.5 g

fish/day used by EPA in its Ambient Water Quality Criteria

to 18.7 g fish/day cited by Cordel, et al. (1978). (These

values correspond to 10.5 and 30 8-ounce fish meals per

year, respectively.) The Environ (1985) report discusses

the limitations of these values and recommends using 14 g

fish/day (22.5 8-ounce fish meals per year) as a reasonable

average daily fish consumption by freshwater recreational

fishermen.


The frequency with which children eat lobster in New Bedford

Harbor is not available although the Greater New Bedford

Health Effects Study does report that individuals consume

locally caught seafood. There is no data to indicate that

children do not eat lobster. In the absence of scientific

data and in accordance with EPA's Guidelines of 1986, EPA

has made the conservative assumption that children might eat

lobster.


3.2.6 Uncertainty Analysis


DCN #31, Page 3-2


Each of the assumptions used in a risk assessment Is more or

less uncertain and therefore introduces uncertainty into the

final estimates of risk. The New Bedford Harbor risk

assessment fails to adequately characterize the orders of

magnitude of uncertainty in the estimates of risk presented

by the hot spot operable unit. The discussions of risk in
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tine risk assessment an<3 ttie BSFS imply a severe and present 
&«m$*r to publio &$?at& «&<$ fail to acknowledge that 
estimated risks are based on the assumed conditions of 
arbitrary twrpaaur* sogixarios that a#p!y only to a 
hypothetical population, not real people who live an<i work 
in tfc* city1 of new BftdUtertU 3t»* wgrettureai w&r.« <teelwwi from 
conservative assumptions that greatly overestimate actual 
exposures of tfce local 

DCN #31, Page 3-10 

data fc&at 
2 are for the entire Greater New Bedford area, and are 
inadequate to oharaoterise «ctiv4tJU» t*»t stay occur at 
discrete location. 

EPA RESPONSE 3.2.6


The RA states that the exposure scenarios evaluated are for

the "hypothetical" individual under the specified exposure

conditions (Page 2-18):


These scenarios do not predict the number of people who

may be exposed to contaminants in the Greater New

Bedford Area, but rather provide an estimate of the

magnitude of exposure that could be incurred by an

individual receptor under specified exposure

conditions.


The uncertainties associated with estimating exposure result

from quantifying parameters that are not directly observed

(e.g., frequency and duration of exposure). Because some of

these parameters are functions of the behavior patterns and

personal habits of the exposed populations, no one value can

be assumed representative of all possible exposure

conditions. To account for some of this variation, exposure

scenarios were developed based on a range of exposure

frequencies and durations. For some exposure scenarios, the

range of exposure parameters spans two orders of magnitude.

EPA assumed that the actual exposure encountered by any

individual receiving exposure would fall within this range.


There are also uncertainties associated with assigning

quantitative values to exposure parameters, such as body

weight, ventilation rate, surface areas, and absorption or

toxicokinetic factors (TKFs). The parameters used in the RA

exposure assessment were based on literature values and

professional judgement. Therefore, they may not be

representative of each and every individual in the New

Bedford Harbor area. However, EPA does not consider the

parameters as misleading, and believes the exposure
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scenarios represent realistic probabilities for the New

Bedford population. Moreover, any uncertainties associated

with assigning values to these parameters are estimated to

be less than one order of magnitude.


3.2.7 Airborne Route of Exposure


DCN #31, Page 3-8


The risk assessment inappropriately characterized ambient

air concentrations of pass, -cmly limited air data were

available to assess risk® associated with inhalation

exposure to PCBS, && a result K!B ̂ noentr&tions in air

above the mudflats in the estuary were used to characterize

ambient air concentrations at otfcer locations in tfce Us**

Bedford area, TJie risk. assessment acknowl edges the

inappropriateness of this approach {pp» 3-34 and 4-5G) , yet

posits estimates of potential risks using the mudflat

ambient air data nonetheless,


EPA RESPONSE 3.2.7


The Baseline Risk Assessment did evaluate the potential

risks associated with exposure to airborne PCBs. The PCB

value used in this assessment was 10 ng/m3. This background

value represents observations from several studies in the

New Bedford area. The results of assessment indicated a

lifetime potential risk of 8xlO~6, assuming a 70-year

exposure duration. This value is at the low end of EPA's

target range .


3.2.8 Dermal Absorption of PCBs


DCN #31, Page 3-30


The risk assessment uses the assumption that PCBS

expected to be dermally absorbed from soil in a manner

similar to that of 2,3,7,8~TCD& because no studies of the

absorption of PCBs from soil were available (Appendix B) »

An absorption factor of $% of the applied dose was used to

evaluate dermal absorption of PCBs from sediments. Poiger

and sehiatter (1980) measured dermal absorption of £,3,?,$-*

TCDD from soil applied to rat skin to be 0.0$ to a* 2% of the

applied dose < recalculated as O.Q7 to 3% by JERfc 3#£4a.) *

Sh«, et al, £19#8) measured dermal absorption of T£3>l> in

soil applied to the skin of rats that was 1% of t&e applied

dose* Measurements of dermal absorption obtained fixaa rat

skin are likely to overestimate human exposure* however.

The skin of the rat is highly permeable when compared to

human skin {Wester and Maibseh 19SO, EPA 19S4) . For
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example, the dermal absorption of haxachiorophene, a 
oo»po$nd ^taroctuiM&ly fti*dl«r to FCSSS^ w* reported to be 
7€% of the applied dose in ratfc {C&owv et al* 197B) and only 
3% in hsmns (Feldmantt and 

of PCBS in #aaiawmt* t&us 3oe$ wot 
appear to be plausibly estimated In ttie risk assessment* 
$m (i&ss) «se<3 a <3e*ml afc&orptloj* twutor of o»5% of tfc 
applied dose for fCOD, an order of magnitude less than the 
value* of 5% i&sesi in 

EPA RESPONSE 3.2.8


The EPA Baseline Risk Assessment for New Bedford Harbor

derived the toxicokinetic factors using the latest data

available on absorption factors for PCBs. For dermal

absorption, specifically, a value of 5% is the absorption

factor recommended in the EPA document titled "Development

of Advisory Levels for PCB Cleanup," dated May 1986. EPA

then adjusts the absorption factor to account for the fact

that the risk estimates are based on administered dose

rather than absorbed dose.


3.2.9 General Comments on Exposure Parameters


DCN #31, Page 3-16


EPA ignored its own ĝ ideiitiê  i** performing the

assessment and instead manufactured potential risks by

linking together a series of implausible worst-case exposure

assumptions.


EPA RESPONSE 3.2.9


The majority of comments pertaining to the RA deny the

validity of the assumptions used to quantify the potential

exposure contaminants incurred at this site. EPA generated

additional risk estimates based on the exposure parameters

recommended by the reviewers. These risk estimates support

the conclusions of the RA and establish the need for clean

up at this site. It should be emphasized that EPA does not

recommend the use of all these exposure assumptions. These

reviewer risk assumptions include:


Direct Contact and Incidental Ingestion of Sediment - Area I


Exposure by older child

40 kg body weight

0.5 mg/cm - sediment deposition factor (versus 1.5 
mg/cm ) 
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4,400 cm2 exposed surface area (total of 2.2 gm

contacted vs. 6.6 gm)

Exposure to 700 ppm and 378 ppm

10 exposures per year (versus 20)

50 mg sediment ingested/exposure

5% and 0.5% dermal TKF (versus 7%)

Use of 2.6 CPF (versus 7.7)


The risk estimates using the reviewers' risk assumptions are

presented in Tables 3-1 and 3-2 at the end of this section.


Exposure to 378 and 700 ppm PCBs results in incremental

carcinogenic risks ranging from 6xlO"6 to 8xlO"5. These risk

estimates are based on lower values than those recommended

by EPA. However, even under these conditions, the risk

estimates exceed the Massachusetts DEP total site

carcinogenic risk level of IxlO'5. Since these risk

estimates are for a single route of exposure, they do not

represent the total site risk.


EPA also calculated risks associated with the ingestion of

biota based on revised exposure conditions. These revised

exposure conditions include:


exposure by older child

40 kg body weight


- Ingestion of 6.5 grams fish/day

1 ppm PCB concentration in edible tissue

100% TKF

CPF of 2.6 and 7.7


These risk estimates are presented in Table 3-3 at the end

of this section. Risk estimates based on these exposure

conditions range from 6xlO"5 to 2xlO"4. These values exceed

the Massachusetts DEP total site carcinogenic risk level of

IxlO"5.


Combined risks from direct contact and ingestion of biota

for an older child range from 6.5xlO"5 (exposure to sediment

at 378 ppm PCB and ingestion of 6.5 grams fish/day at 1 ppm

PCB and a CPF of 2.6) to 2.6xl"4 [exposure to sediment at 700

ppm PCB and ingestion of 6.5 grams fish/day at 1 ppm PCB and

CPF of 7.7 (mg/kg-day)"1]. These risk estimates exceed

Massachusetts DEP risk level of IxlO"5 and fall within and

exceed EPA's target range of 10"4 to 10"7. These revised risk

estimates support the need for remediation at the Site.


Exposure and Risk Assessment is a developing science (SEAM,

1988). New information is being identified to assist in

providing more accurate estimates of risk at Superfund

sites. EPA intends to continue to revise its exposure and
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risk assessment methodology whenever scienti fie advances

indicate that doing so is appropriate.


3.3 TOXICITY OF PCBs


3.3.1 PCS Epidemiological Studies


DCN #26, Page 4


s&oald oliange its inconsistent discasaion of tfcs 
»to6i»« of c&pacltor workers. as atafcsa fcy smitfct 

an<3 others , none of published occupational or epidemiologic 
*tta&i«fi ftas demonstrated any a<3v$r.se health effects in 

exposed, to Mgfe levels of PCBs except for a 
ski** condition* ehloraene, 

EPA RESPONSE 3.3.1


This comment is taken out of context from "Metabolic and

Health Consequences of Occupational Exposure to PCBs", Smith

et al. (1982). In the same paragraph where this sentence

appears, the authors discuss possible theories explaining

why, in 1982, there appeared to be few studies demonstrating

unequivocal and clinically observable adverse health effects

in humans exposed to PCBs. The authors state:


This inability to show convincingly an adverse effect on

human health from occupational exposure to PCBs may be

partially attributable to the often encountered confusion of

multiple chemical exposures in the workplace or in the

general environment, which either directly or in

combination, influence the health of exposed individuals.

It is necessary to recognize, however, that clinical and

epidemiological methods generally are not available that are

sufficiently sensitive and specific to allow a high degree

of confidence that, when no significant individual or group

effects have been found, an adverse health effect still has

not been overlooked.


When viewed within the context of the entire paragraph, the

statement is less categorical and precise, and does not

support the commenter's position at all. More recent

epidemiology studies suggest an increased risk of liver

cancer and/or leukemia from exposure to PCBs. Two of these

studies are occupational. All of them were published after

the Smith, et al. (1982) study. Those studies include:

Amano et al (1984), Kuratsume (1989), and Bertazzi, et al.,

(1987) and are discussed below.


For polychlorinated biphenyls, the epidemiologic evidence is

currently viewed by EPA's Office of Health Exposure
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Assessment (OHEA) as "inadequate" according to EPA criteria.

However, OHEA has supplemented this conclusion with a

comment stating that the available date are "suggestive".

The International Agency for Research on Cancer (IARC)

classified the evidence as "limited" based on the studies by

Brown (1987) and Bertazzi, et al. (1987). Yet, a third

published study by Amano, et al. (1984), and an unpublished

follow-up of that study by Kuratsume (1986) also

demonstrated a statistically significant excess risk of

liver cancer in males as well as an excess risk of liver

cancer in females who accidentally consumed rice oil

contaminated with PCBs some seventeen years earlier in

Japan. This rice oil was also contaminated with

polychlorinated or monochlorinated dibenzofurans (PCDFs or

CDFs) in the ratio of approximately 200 molecules of PCB to

1 molecule of PCDF. However, the portion of risk

attributable to the furans separately, or to the PCBs

separately, or to both in combination cannot be determined.


The conclusions of Bertazzi, et al., are noteworthy.

"Interpretation of the results is limited by the small

number of deaths; however, the point of interest is the

consistency of these results with previous experimental and

epidemiologic studies, which indicated the GI tract and

lymphatic and hemopoietic tissue as the most probable target

sites of the PCB carcinogenic activity."


Brown (1987) concludes "A statistically significant excess

in deaths was observed in the disease category that includes

cancer of the liver (primary and unspecified), gall bladder,

and biliary tract (5 obs. vs. 1.9 exp.; Page 05)....Due to

the small number of deaths and the variability of specific

cause of death within this category, it remains difficult to

interpret these findings in regard to PCB exposure." Brown

notes that no deaths occurred prior to 15 years from first

employment and that the deceased began working during a time

period when levels of exposure were probably the highest and

when the higher chlorinated PCB mixtures were being used.

Clearly, Brown views the question of how much exposure as an

uncertainty. Neither OHEA nor Brown make the case that

there is a clear-cut and definite conclusion from this data.


In both the Brown and Bertazzi studies as well as the

additional cited references (Zack and Musch, 1979;

Gustavsson, et al., 1987), the authors make it clear that

because of the small sizes of the cohorts and small number

of deaths observed, it was impossible to assess either

latent effects or a possible dose-response relationship.


The ultimate conclusion reached by EPA epidemiologists from

an evaluation of the available epidemiologic evidence is

that there is a suggestion of significantly increased risk
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of cancer of the liver and biliary tract in persons who are

exposed to PCBs contaminated with PCDFs across several human

cohort studies. From an exposure point of view, it is not

clear which group of isomers or parent compounds might be

responsible for the excess risk. Because of these

limitations and those alluded to by the authors, OHEA has

concluded that the sum total of the evidence does not

measure up to the criteria for either "sufficient" or

"limited" positive evidence. However, the consistently

reported elevated risk of liver cancer in three studies

cannot be dismissed.


It should be noted that the OHEA conclusion that PCBs pose a

"probable" hazard to humans does not hinge on the

interpretation of the human data alone. Rather, it is

supported by experimental data as well. This is consistent

with the scheme for classifying carcinogens in the published

EPA guidelines.


Although not specifically discussed in the PRP comments, the

issue of whether PCBs can cause reproductive and/or

developmental adverse effects in animals is addressed in

this paragraph. The authors of one report summarized

epidemiological evidence on health effects other than cancer

that may be associated with exposure to PCBs. While EPA

agrees that the human data base is limited, the laboratory

animal data base supports the conclusion that PCBs are

reproductive and developmental toxicants. Exposure in

animals at levels of 0.01-1 mg/kg/day has been associated

with alterations in reproductive and developmental end

points, depending on species of Aroclor, animal species,

exposure period and route, and end points examined.

Reported effects include: reduced litter size and

viability, and altered growth. Slightly higher levels were

associated with reduced thyroid function.


3.3.2 DIFFERENCES IN POTENCY AMONG DIFFERENT PCB MIXTURES


DCN #8, Page 1


The carcinogenieity potency factor used bv &PA airea% ftas

many conservative assumptions built in some of which are

listed


Benign and malignant tumors are counted as cancer«

High to low dose extrapolation is done using the most

Conservative model available.

Surface area instead of weight is used for species to

species conversion.

No threshold dose is used although there is ample

evidence that PCBS act by an epigenetic
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All PCBs mixtures are treated as though th»y are

Aroclor I2$a» studies. have shown that lower

chlorinated PCBs are le&s" patent or do not cause cancer

at the doses


This review is- confined to the- £C8 section in this

toxicological evaluation* T&» authors have «iven. a very

unbalanced view of the literature* xn many ]jutt*!K*«» only

the studies reporting a PGS~related £ imcling hav» fee&n

included vitfeoat inresetiting otĥ i: studies that h«v-e looked

for iHit not found such effects* : Specific criticisms are


in the following


DCN #15, Page 5-5


the $<s;rr& eyal̂ ation oojiujl̂ d̂ ^ that these is

evidence of carcinogenicity of 42% chlorine PCS raixtures

(Ar-oclor 10iŝ  ̂ roclor 1342) !« animals, or hvman^» The

report further concludes that there is no evidence for the

oarcinogenicity of 54% chlorine FOB siixttires (aroclor 1254)

is equivocal and of questionable relevance to man, Although

the report concludes that there is evidence for the

carcinogenicity of 60% chlorine PCB mixtures (Aroclor 3,260}

in animals, several aspects of the aniwal bioassay results

indicate that these studies also have limited relevance to

hu»aiis* The Terra report concludes that there is inadequate

evidence to show an association between PCB exposure and

cancer in humns (Terra/ 1989)-


DCN #31, Page 3-3


The risfc assessment characterized concentrations of PC8

mixtures in sediraents from New Bedford Harbor as total PCBs

and improperly evaluated their rislc as though all the PCB£

were Aroclor 1260. Characterizing all PCBs as one entity is

misleading because the PCB mixtures in the sediments vary in

composition (i«,e», extent of chlorination) and the toxicity

at different coajmercial pee mixtures varies widely

Section 4) »


DCN #31, Page 3-31


model has been re-evaluated at the request of EPA by

the person vho devised it, and among the conclusions of this

two-year study < Allen, et al», 19S7) are that the EPA Cancer

Potency Factor of 7,7 mg/fcg/day should be closer to Q»$l

«g/dg/day« and that BPA*s use of the former CPF, in

coisSbination with other scientifically invalid methodologiesf

i»e., surface area conversations between species, overstate

risk 12 fold, use of the $.61 mg/kg/day, and that KPA*s use

of the former CPF, in combination with other scientifically
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Invalid: methodologies, i*e*f star/faee area conversions 
between species* overstate risfc 12 f<?ld.. 

DCN #31, Page 3-34 

states, "ilttftougte 4t;i» 
vary greatly as to their potency biological e-f testsf for 
purposes of ,,»<sar<?ittoge«ioit3r msseseaeat fcroclor X3$0 
Intended to foe representative of all PCB mixtures*" 

no scientific support for this 

DCN #31, Page 3-44


& iĉ -ftcer potency value for jyroe&or 12€0 was ;«»«& fco

characterize potential risks posed by exposure to sediments.

£$ disd̂ sssea earlier iis seotiô 2*3r the con#<wser ajialyssî 

of PCB residue* In seafood that was presented to justify the

use of the potency factor for Aroclor laso ie not applicable

to sediments* The sediment residues have not been subjected

to the same phansiacofcifietie influences as the seafood;

residues, The extensive use of lower chlorinated Aroclors

in the New Bedford manufacturing consamnity mafces the

presence of less~chlorinated residues even more lively* Ose

of a cancer potency for Aroclor 1360 to characterise upper

foound excess cancer risks posed foy sediments is

inappropriatet coupled with incorrect and Inflated estimates

of cancer potency leading to exaggerated estimates of cancer


{larger probability values than lively to be true) ,


EPA RESPONSE 3.3.2


The currently available cancer bioassay data on five

commercial PCBs, i.e., Aroclor 1260, Kanechlor 500, Aroclor

1254, Clophen A-60 and Clophen A-30, while providing

positive carcinogenic evidence in experimental animals do

not help to resolve the uncertainty about the mixtures.

These five PCB tested mixtures contain variable quantities

of various PCB congeners, including both lower and higher

chlorinated biphenyls. Most of the positive bioassays are

representative of higher chlorination mixtures with the

exception of Clophen 30. The chlorination composition of

Clophen A-30 (chlorine content of 41.3%) contains a higher

percentage of lower chlorinated biphenyl. While one could

observe that the higher chlorinated biphenyl mixtures

induced carcinogenicity and Clophen A-30 which contains a

higher percentage of lower chlorinated congeners also

induced a carcinogenic response, any qualitative inference

about the potential for human carcinogenic activity based

solely on these observations is weak.


OHEA's risk assessment view is that, as a default choice,

all PCB mixtures have a slope factor no higher than or
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equivalent to Aroclor 1260. The upper bound slope factor

for Aroclor 1260 is 7.7 and is based on the rat study by

Norback and Weltman.


OHEA, and more recently the EPA Risk Assessment Forum, has

been actively investigating the technical feasibility of

developing a congener-specific approach, perhaps using a

toxic equivalency factor (TEF) basis, for assessing cancer

and non-cancer risks from exposure to PCBs. As a

feasibility study has not yet been released, it is not

likely that such an endeavor will provide a completed TEF

approach in the near future.


3.3.3 INITIATION VERSUS PROMOTION


DCN #38, Page 11-35


studies report both a e:?ur*cer

of PCBs and a cancer inhibiting ability,


EPA RESPONSE 3.3.3


The EPA's current guidance that addresses mechanisms of

carcinogenesis is found in the Federal Register, Vol. 51

(33992-34003). "Agents that are positive in long-term

animal experiments and also show evidence of promoting or

cocarcinogenic activity in specialized tests should be

considered as complete carcinogens unless there is evidence

to the contrary because it is difficult to determine whether

an agent is only a promoting or cocarcinogenic agent.

Agents that show positive results in special tests for

initiation, promotion, or cocarcinogenicity and no

indication of tumor response in well-conducted and well-

designed long-term animal studies should be dealt with on an

individual basis."


In many laboratory animal experiments, exposure to PCBs have

resulted in carcinogenesis. However, in other animal

experiments, some tumor inhibition was noted. This tumor

inhibition is likely to be related to enzyme inductions.

The enzymes induced range from those that are involved in

metabolis of PCBs themselves to others that have been

implicated as activators and inactivators of other

procarcinogens or carcinogens, respectively (cytochrome P

450 and P-448 associated monooxygenase system). The mixed

nature of the PCBs would be reflected in mixed enzyme

induction, some of which would be capable of exerting the

inhibitory effect and some of which would exert the

promoting effect. The tumor inhibiting ability of PCBs may

be dose and congener related, but it has not consistently

been observed, even in relatively similar experimental

studies.
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3.4 RISK EVALUATION


DCN #31, Page 3-37


1?fcte risk assessment caJLcfcplafcef a fcazar<3 inffinc to estimate 
the. MiceMfcooa of advert «o&ear«ittogetti« effects- 'fcy adding 
together the relative risks associated with lead, copper, 
cftfctiuKy *n6 £CBs to arrive a total potential site *i#fc, 
The statement is made on page 4~4 that hazard index values 
or* calculated for exposure to tfee &&5etttre Wfce<s»s3e these 
compounds have been shown to efcert similar toxic effects". 
similar statements are made o» pages 4-7 aftd 4-2$.. Review 
of the bases for the criteria frost which each of the 
toxicity yalties: issed to oalo^lmte tlie h^.»arcl iMice^ were 
derived shows that the end points of toxicity of concern are 

diverse iudee^ an<S in no way Ratify combination * 

DCN #31, Page 3-38


the risk a$ses$s&ent fails to follow $$& ĝ ideince for

performing risjfe assessments of noncancer effects

combining dissimilar end points of toxicity,

overestimating noncancer risk.


EPA RESPONSE 3.4


The risk estimates generated in the Baseline RA were derived

according to guidance by EPA and Massachusetts Department of

Environmental Protection. Chronic Daily Intake/Reference

Dose (CDI/RfD) values were calculated separately for each

compound in addition to being summed for each exposure

scenario to provide a total Hazard Index (HI) value. The

risk assessment states the uncertainties associated with

developing these HI values and interpreted these results

accordingly. The total CDI/RfD value was used to support

conclusions regarding the potential adverse effects

associated with exposure to a single contaminant. Potential

risks were first evaluated using the single-contaminant

value. If this value exceeded 1, further evaluation was

performed using the total HI.


The quantitative risk estimates were evaluated against the

criteria set forth in the SPHEM and DEP's Contingency Plan.

The State of Massachusetts has clearly defined values for

determining the need for remediation of an uncontrolled

hazardous waste site. These are total site incremental

risks of 10"5 and noncarcinogenic HI of 0.2. These values,

in addition to EPA's target incremental carcinogenic range

of 10"4 to 10"7 and noncarcinogenic HI=1, were used to

identify contaminants and/or routes of exposure which were

associated with public health risks.
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3.5 GREATER NEW BEDFORD HEALTH EFFECTS STUDY


DCN #31, Page 3-45


other «vi6«no* of tfce risfc 
overestiaiatedi risk cornea: from the Greater 3i## Bedford Health 
Effects $t«d^ (SNS8J3S) , Di&icfc was eott$oet«& «» * ***n&t ot 
the concern about f>CB contaraiiiafclais' in New Bedford Harbor to 
determine the prevalence of «!«¥*$«& *»*«» PCB levels In the 
Greater J?e%r Bedford population* CO& has estimated that 
of onexposed persons- i& til* U*®^ iMwrw.jwafwm KS Xev^ 
tfean 30 ppb? for the- GH1HES, levels afeove 30 jppb were 

inctividuals examined, only 11 (1*3%) fcad levels above 30 
ppb, on tbe i>asis- of t&»** r»«palt»f a »eoo»<J isttidy ^ast 
conducted to evaluate the serum BC& levels of residents wfeo 
wejfe thoaght to b& at high risft of e^posyre due to tneir 
relatively high levels of ingestion of seafood from 
contaminated areas* 

DCN #15, Page 5-3


Although this epMemiological stt*dy concluded that

New Bedford area residents do not have significant

environmental exposure from PCBS, $p& undertook a

risk assessment (Ebasco, 19S&) which involved the use of

theoretical exposure and toxlcologioal models.


DCN #6, Page 22


The SiJBHis found little evidence of excessive exposure to

KSBs {as evidenced by elevated PCB blood levelsJ and the

population appeared no different from other US populations

with much less likelihood of £CB exposure.


EPA RESPONSE 3.5


The exposure scenarios developed in the Risk Assessment are

not intended to predict the actual number of individuals

exposed to PCBs. The scenarios are intended to reflect the

possible exposures received by hypothetical individuals in

order to assess risks posed by the Site. The Greater New

Bedford Health Effects Study (GNBHES) had an entirely

different purpose. The primary focus of the GNBHES was to

determine the prevalence of serum PCB levels among residents

of the Greater New Bedford area. However, the GNBHES does

show that individuals who eat locally caught seafood have

elevated PCB serum levels. Thus, contrary to the assertions

in the comments, the exposure scenarios appear to be valid.

The following is a summary of the GNBHES.
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The prevalence rates presented in the final report of the

GNBHES (i.e., 1.3% had serum PCB levels greater than 30 ppb

and 2.7% had serum PCB levels greater than 20 ppb)

demonstrate that the general population has not suffered

unusual exposure simply as a result of living in close

proximity to an area that has suffered serious environmental

contamination. These rates do not imply what the health

effects of consumption of locally caught contaminated

seafood are on the general population (i.e., on serum PCB

levels).


Additionally, the Massachusetts Department of Public Health

(DPH) conducted an enrichment study (ES) to identify

individuals who were likely to be exposed to PCBs via

consumption of contaminated seafood or occupational exposure

and hence to identify an exposed population necessary for

proceeding to Phase II of the Health Effects Study. While

eligibility criteria included both routes of exposure, the

majority of these individuals were selected on the basis of

seafood eating habits. The primary objective of the ES was

to identify an exposed population. However, it is possible

through further evaluation of the data, the role that

contaminated seafood consumption plays with respect to serum

PCB level may be delineated.


To accurately assess the contribution of seafood consumption

solely, it is necessary to eliminate those individuals

reporting occupational exposure to PCBs in both the

enrichment and prevalence samples. To address concerns that

age is responsible for any difference in serum PCB level

between the two samples, it is equally important to

eliminate those prevalence participants who do not meet the

age criteria for inclusion in the enrichment study.


Listed below are the major observations from this study

regarding the relationship between eating locally caught

contaminated seafood and serum PCB levels. (The figures and

tables referred to in this response are presented at the end

of this Section of the Responsiveness Summary.)


1. Those individuals who more likely ate contaminated

seafood (enrichment sample) presented higher serum PCB

levels than individuals who were less likely to eat

contaminated seafood (prevalence sample). These

results are shown in Table 3.4.


2. The relationship described above in #1 was consistently

observed for each age group represented. These results

are shown in Figure 3.1.
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3. Additionally, this pattern remained when the

individuals with possible occupational exposure to PCBs

were removed from the analysis. These results are

shown in Figure 3.2.


4. The serum PCB level in those most likely to have eaten

contaminated seafood (enrichment sample) did not vary

greatly as age increased. Serum PCB levels, however,

did vary somewhat as age increased for those who were

less likely to have eaten locally caught contaminated

seafood (prevalence sample). These results are shown

in Figures 3.2 and 3.3.


5. When frequency of seafood consumption was evaluated,

the serum PCB level was consistently higher in those

who were more likely to have eaten locally caught

contaminated seafood (enrichment sample) than those who

likely did not eat as much (prevalence sample). This

observation may be due to the earlier observation that

the enrichment sample subjects usually had higher serum

PCB levels than the prevalence sample subjects. Most

importantly, though, is that for both the? prevalence

and enrichment sample subjects as seafood consumption

increased, so did serum PCB levels. These (serum PCB)

results are shown in Figure 3.4.


6. Analyses of frequency of consumption indicated that the

serum PCB levels did not differ significantly with

level of seafood consumption for the enrichment sample

(the sample size is small for each consumption level).

However, statistically significant results were

observed in the prevalence sample. This analysis

indicates that those who eat seafood once a week or

twice a week had significantly higher serum PCB levels

than those who ate seafood less than once a week or

less than once a month. These results are shown in

Table 3.5.


7. Further analyses on frequency of consumption suggest

that this observation may be partly due to the effect

of age, but not to the effect of occupational exposure.

In other words, an individual's serum PCB level may be

higher in individuals who ate more seafood but only in

certain age groups. Table 3.6 shows that, the

differences in serum PCB level are no longer

statistically significant when age is taken into

consideration but that there are statistically

significant differences between age groups. However,

this explanation does not dismiss the likelihood that a

relationship between consumption of locally caught

contaminated seafood and serum PCB levels exists.

Rather, this observation supports such a relationship,
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particularly if the serum PCB level is higher among

those who consume seafood at a greater frequency and if

the serum PCB level increases as age increases. This

result would imply that because of the higher frequency

of consumption as age increases, serum PCB level may

increase as a result of bioaccumulation. Figure 3.4

illustrates the relationship between serum PCB level

and age, and frequency of consumption for the

prevalence sample observed in this study. In almost

all age groups, the serum PCB level is higher for those

with a greater frequency of consumption. Furthermore,

the general trend is for serum PCB levels to increase

as age increases.


8. Figure 3.5 presents the prevalence sample serum PCB

levels for those who consumed locally caught

contaminated seafood versus general seafood type

according to age. While the numbers are small for each

age group, the same trend observed in the enrichment

sample can be seen among those who ate locally caught

contaminated seafood among the prevalence sample.

Serum PCB levels are higher in every age group except

the 18-24 group for the local seafood consumers

compared to the general seafood consumers. The

observations that:


a. Serum PCB levels increased with age for the

consumers of locally caught contaminated seafood

(local group) in the prevalence sample,


b. Serum PCB levels were higher in those with a

higher frequency of seafood consumption for almost

every age group, and


c. Serum PCB levels were higher for each age group

among those more likely to have consumed locally

caught contaminated seafood


3.6 ECOLOGICAL RISK


3.6.1 ENVIRONMENTAL RISK ASSESSMENT


DCN #5, Page 2-3


Th.es first paragraph- of this section narrows the risk

assessment merely to PCBs, ignoring the documented

occurrence in the Hot spot' surest of extremely high

concentrations of toxic heavy metals {Cadmium, Lead,

Picket, chromium, copper, atvS Arsenic), the *otei£ix*tion of

which is certain under the favored remedial alternatives.

Moreover, the risk assessment falls to deal with toxic
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organics mvx&i as P£Hs, wMoii also reside in the sediments

t&at are scheduled to be disturbed,


DCN #5, Page 4


3$* £ irst paragraph of tMs **ction refers* to toasisity

experiments conducted by Hansen in which ampnipods and

sfreepshead minnows were exposed to sediment from' areas 1 and

XI of the harbor, Note that the toxicities reported were

the result of ail of the materials ijnt the sediments, not

specifically to PCBs* The use of this information does not

seem appropriate to a risk assess&ent that is ootifined

3«a»l to PCBs. Moreover, the species of aiaphipoci


abdital use<J by ua&$e« in his experiiaeJit̂  vas not

found toy the 0,S« Army Corps of Engineers in its benthic


of New itedford


DCN #5, Page 10


The statement in paragraph 2* MJ3ue to the extreme

contamination present in Hot Spot surface sediment, toenthio

and demersal organises are ef feotively precluded from living

in the area'% is clearly wrong, As we noted above, the

us&CE foenthic sttidy showed the Hot spot region {their

station 1) to have one of the highest densities of living

organisms in the entire harbor* with this objection in

place, the following sentence ("This loss of habitat is

potentially significant,*.*'} in the same paragraph is

meaningless. There has been no loss of habitat due to

contamination of Hot spot sediments. The first sentence of

the second paragraph < "Ecological risks due to transport of

PCBS from the Hot spot sediment are a function <sio) of the

aiaount of sediment exposed and the extent of contamination

in the sediment*) is a sweepingly simplistic one* Keai?y

metals are probably more toxic and present greater threats

to the environment than PCBS.


3.6.1 EPA RESPONSE


The Hot Spot area of the Estuary stands out from other site

areas because the area is grossly contaminated with PCBs.

The level of heavy metal contamination in the Hot Spot is

similar to other site areas. EPA recognizes that certain

heavy metals can be acutely toxic to aquatic organisms,

however, the potential for adverse effects to biota from

chronic PCB exposure at this level is high. EPA is

currently completing a baseline environmental risk

assessment for the site that examines the potential baseline

risks to biota from exposure to heavy metals.


The work completed by EPA (Hansen, 1986) demonstrated a

correlation between differing PCB levels across the site and
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toxicity. While the toxicity is attributed to the sediments

and not necessarily the PCBs, the correlation existed

between differing PCB levels not to changes in other

contaminated concentrations.


The results of the benthic survey demonstrated that at

sampling station 1 the species diversification was small and

the area contained organisms that typically inhabit

environmentally stressed sediments.


3.6.2 BENTHIC SURVEY


DCN #5, Page 6


sampling methodology us**** in t&e collection ot fcent&ic

Invertebrates appears to be so seriously flawed that the

subsequent analysis and conclusions drawn are probably

incorrect. The methods used here surely grossly

underestimate the number of organisms found in the sediment

above the Coggeshall Street bridge and probably also under

estimate the number of infaunal species found there as vrell.


DCN #5, Page 9


infattnal communities are responsive to physical and

features of their environments such as sediment type and

structure and salinities in vrays that have not been

evaluated here* Indeed salinity was not even Measured in

this study* There are indications t&at taxonomic

identifications nay have been amiss* For example

scabra {reported here) is a rare, deep water holothuran

1200 m) and has never been reported before from Buzzards Bay

or adjacent waters* it was probably confused with


{*" ffhvone*. ftdostoida, seminuda does

not $ee?n to havei been reteogni&ed as an epiaooite

commonly with grepljaula,.


EPA RESPONSE 3.6.2


EPA used procedures described in "Standard Methods" (1985)

and "Soke and Rohlf" (1981) in conducting the benthic

surveys. EPA believes these procedures are sound

methodology. While sample size may not have been at optimum

levels, the unequal sample size was corrected by using

multi-regression analysis techniques.


EPA's studies show the Estuary sediment to be a sandy

organic silt that generally increases in silt and organic

content in a northerly direction. EPA has characterized the

Acushnet River Estuary as a "weak" estuary. This
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characterization is based on EPA studies that report

salinity measurements ranging from approximately 29 to 32

parts per thousand with weak vertical stratification.


EPA believes the Havelockia scabra located daring this

benthic survey may have been transported to this location by

a number of possible mechanisms (e.g., falling off fishing

gear, ocean currents, self locomotion, etc.). EPA believes

the identification of the Odostomia seminuda to be correct

based on the habitat and potential food sources (i.e.,

several species of bivalves) in the area.


###
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TABLE 3-1


New Bedford Harbor 
pcb-378 Direct Contact with and/or Ingestion of Soil or Sediment 

Carcinogenic Effects 

This table calculates estimated body doses and incremental carcinogenic risks. 

The equations to calculate body dose level and incremental carcinogenic risks are: 

Soil 
Body Dose = Concentration x [(Amount Contacted x Dermal TK Factor) + (Amount Ingested x Ingestion TK Factor)] x 
(mg/kg/day) (ug/g) (g/event) (g/event) 

No. of years 
1 No. Events exposed 1mg 1 yr 

x x x 
Body Weight years 70 years 1000 ug 365 days 1000 ug 

(kg) 

Incremental Risk = Body Dose x CAG Potency Factor 
mg/kg/day (mg/kg/day)A-1 

I Amount of | Amount of | | Body No. of Ingestion Direct Contact CAG Potency 1 
| Compound Concentration Soil Contacted |Soil Ingested | Dermal TK| Ingestion Weight Events No. of Years Body Dose Body Dose Factor Incremental | 

I 
1
1 

_. . . 

(ug/g) (g/event) | (g/event)
I 

| Factor
i
1

 |
i
1 

 TK Factor (kg) 
" • 

per year Exposed (mg/kg/day) (mg/kg/day) (mg/kg/day)A -1 Risk 

! nr-n 
j : D i 578 2.2 | 0.05 | 0.005 | 1.00 40 10 10.0 1.85E-06 4.07E-07 2.60E+00 5.87E-06 

1 I I I 
IPCBS 
iI 

378 2.2 |
l1

 0.05 |
 l1

 0.05 |
 1I 

 1.00 40 10 10.0 1.85E-06 4.07E-06 2.60E+00 1.54E-05 

IPCBS 
i1 

378 2.2 |
11

 0.05 |
 11

 0.05 |
 11 

 1.00 40 10 10.0 1.85E-06 4.07E-06 7.70E+00 4.56E-05 

IPCBS 378 2.2 | 0.05 | 0.005 | 1.00 40 10 10.0 1.85E-06 4.07E-07 7.70E+00 1.74E-05 

1 I I I 
1 I ! I 



TABLE 3-2


New Bedford Harbor 
pcb-700 Direct Contact with and/or Ingestion of Soil or Sediment 

Carcinogenic Effects 

This table calculates estimated body doses and incremental carcinogenic risks. 

The equations to calculate body dose level and incremental carcinogenic risks are: 

Soil 
Body Dose = Concentration x [(Amount Contacted x Dermal TK Factor) + (Amount Ingested x Ingestion TK Factor)] x 
(mg/kg/day) (ug/g) (g/event) (g/event) 

No. of years 
1 No. Events exposed 1mg 1 yr 

x x x 
Body Weight years 70 years 1000 ug 365 days 1000 ug 

(kg) 

Incremental Risk = Body Dose x CAG Potency Factor 
mg/kg/day (mg/kg/day)A-1 

I Amount of Amount of Body No. of Ingestion Direct Contact CAG Potency I 
(Compound Concentration Soi I Contacted Soil Ingested Dermal TK Ingestion Weight Events No. of Years Body Dose Body Dose Factor Incremental | 

I 
I1 

(ug/g) 
...__..._... 

(g/event) (g/event) Factor TK Factor (kg) per year 
_-...---

Exposed (mg/kg/day) (mg/kg/day) (mg/kg/day)A-1 Risk 

IPCBS 700.0000 2.2 0.05 0.005 1.UO w 10 10.0 3.4ZE-06 7.33E-0? c.bUEfUU I.u9t-05 

1 
IPCBS 700.0000 2.2 0.05 0.05 1.00 40 10 10.0 3.42E-06 7.53E-06 2.60E+00 2.85E-05 
i1 
IPCBS 700.0000 2.2 0.05 0.05 1.00 40 10 10.0 3.42E-06 7.53E-06 7.70E+00 8.44E-05 

1 
IPCBS 700.0000 2.2 0.05 0.005 1.00 40 10 10.0 3.42E-06 7.53E-07 7.70E+00 3.22E-05 

1 
1 



TABLE 3-3


Incremental Carcinogenic Risks Associated with Ingestion of Fish


i Amount of Fish # meals # years Fraction Body CAG Potency Carcinogenic 
| Compound Concentration Consumed year exposed Absorbed Weight Estimate Risk 

1 (mg/kg) (g/fish meal) (TKF) (kg) (rog/kg/day)-1 Estimate 
I....... ..1 .--...-.---._.

1 
IPCBS 1.00 227 12 10 1 40 2.6 6.93E-05 
ii 
IPCBS 1.00 227 12 10 1 40 7.7 2.05E-04 
ii 
IPCBS 1.00 6.5 365 10 1 40 2.6 6.04E-05 
il 
IPCBS 1.00 6.5 365 10 1 40 7.7 1.79E-04 

1 
1 

U) 
1 

OJ 
ro 



TABLE 3.4


Mean PCB levels by population sampled


Prevalence Enrichment

Sample Sample


Mean 5.8 13.3
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TABLE 3.5


Serum PCB levels by Frequency of Seafood Consumption

for Prevalence Sample


Frequency Mean Least

of PCB Squares

Consumption Level Means F-Value Probability


<I/Month 4.9 0.006 

<I/Week 5.2 0.006 

I/Week 6.4 0.23 

2/Week 7.4 

3.77 (3df) 0.01 
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TABLE 3.6


PCB Level by Frequency of Seafood Consumption

for Prevalence Sample 


Age and Occupational Exposure Controlled


Mean Least

Frequency of PCB Squares

Consumption Level Means F-Value Probability


<l/month 4.9 0.16


<l/Week 5.2 0.21


I/Week 6.4 0.96


2/Week 7.4


20.75 0.0001


3-35




FIGURE 3.1 

Comparison of Prevalance and Enrichment 
PCB Levels by Age Groups 

Level 

18-24 25-34 35-44 45-49 50-54 55-59 60-64 

Ages 

Prev. Enrich. 



I 

FIGURE 3.2 

Comparison of Prevalance and Enrichment 
PCB Levels with Occupationally 

Exposed Subjects Removed 

PCB Level 

CO 

18-24 60-64 

Prev. Enrich. 



FIGURE 3.3


Distribution of Mean PCS Level 
by Age Groups for Enrichment* 

PCB Level 
20 

15 

10 

U> 
00 

35-44 45-49 50-54 55-59 60-64 

Ages 

Enrichment 

Local Seafood Consumption with 
Occupational Exposure Removed 



FIGURE 3.4 

PCB Level by Age and Frequency of 
Seafood Consumption * 

PCB Level 

I 
OO 
VO 

18-24 25-34 35-44 45-49 50-54 55-59 60-64 

Ages 

1-2/week <1/week  <1/month 

* Prevalance Sample with Occupational 
Exposure Removed 



FIGURE 3.5


COMPARISON OF LOCAL AND GENERAL SEAFOOD 
CONSUMPTION FOR PREVALENCE SAMPLE 

MEAN PCB LEVEL(ppb) 

18-24 25-34 35-44 45-54 55-64 

AGE GROUPS 

Local General 

n=74 1 consumers of locally caught seafood n=130 

2 consumers of general but not locally 
caught seafood 



SECTION 4.0 - FATE AND TRANSPORT


4.1 MIGRATION OF PCBS FROM HOT SPOT


DCN #1, Page 6, Paragraph 1


contractor concedes that site specific data are

unavailable for the hot spot area, and as a revolt, it is

not possible to determine the relative contribution of

transport mechanisms on present or fattire PCS distribution

or that these processes are even occurring, IB spite of

that admission, the Agency Is proceeding as if it &nows what

is happening to PCBs from the hot spot* TJaere is a total

absence of valid scientific research with request to

migration from the hot spot and what, if any, impacts it may

have on the balance of the site* no action should be taleen

with respect to the hot spot until an overall remedial plan

has been


DCN #2, Page 7, Comment


Throughout thfc report there is an assumption that the hot

spot is a principal source for contamination for the

estaary.. This assumption is ultimately use*d to justify

treatment of the hot spot sediments. No proof of any 3cind,

however, is offered to show how the PCBS in the hot spot or

in any other sediments in the upper estuary enter the water

column*


DCN #2, Page 8, Comment #5


There is an inherent assumption that reduction in total pee

mass {independent of location) leads to an equivalent

reduction in the long term transport of PCBS for the site

and hence to reduce risk. From an environmental risfc

perspective, hoyever, there is an important difference

between PCBs which are potentially mobile (in the near

surface sediments) and those that have ssverelof limited

mobility (deeper in the sediments). From a risk assessment

viewpoint removal of mobile, near surface sediments,

independent of their total mass, is more important than the

total mass of PCBS removed. The use of total £C$$ removed as

the only measure of acceptability of a remedial action

technique is simplistic,


DCN #2, Page 8, Comment #6


The report is devoid of any real analysis on how the

proposed remediation measures will impact the environment*

NO calculations or analyses are given as to the effects of

the removal of the hot spot on the transport of PCBs cmt of
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the upper estiiary, impacts to the ecosystem or public health

risks, The authors rely solely on reaction in #c» mass as

the measure of impact redaction* On the other hand, there is

extensive analysis of the costs associated witli each

remedial action measure.


DCN #3, Page 2


"Since the hot spot area Contains close to half the total

mass of FCBS in the estuary, .this area will continue to act

as a source of I>CB contamination to the remainder to the

estuary and the lover narbor and bayV* This statement is

misleading* It implies, without reference to the literature

or to supporting analysis,, that reduction of total PCB mass

leads to a corresponding reduction in PCBs released into the

water column* This basic assumption, which provides the

basis for the whole hot ©pot feasibility study, is

erroneous» isolation and destruction of PCBs that are

potentially mobile, (i.e. in the near surface sediments)

independent of their total mass, are store important the

total mass removed.


EPA RESPONSE 4.1


EPA has conducted extensive studies of the hydrodynamics,

sediments, and biota for New Bedford Harbor Site including

field, laboratory and model studies. These studies

demonstrate that PCBs are moving both within the and away

from the Site. EPA did not perform PCB sediment flux

modeling for the Hot Spot Area to estimate its contribution

of PCBs to the water column. However, EPA believes that

this concentrated mass of PCBs continues to release PCBs to

the water column. This hypothesis is supported by the

direct correlation between the distribution of contaminated

sediment and the observed water column concentrations. This

correlation is illustrated by the extremely high water

column concentrations of PCBs in the vicinity of the Hot

Spot.


Further evidence of the important role of the Hot Spot is

apparent in the flux modeling conducted by PRPs. This

modeling estimates at least 30% of the total PCB flux is

derived from the areas of contamination in excess of 4,000

ppm PCBs (i.e., the Hot Spot). Figure 4-1 at the end of

this section illustrates this information.


Other information presented by the PRPs during the public

comment period for the Hot Spot, also supports EPA's

hypothesis that PCB contamination is being spread throughout

areas of the Estuary and Lower Harbor/Bay by movement or
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flux out of the bed sediments. In the PRPs1 analysis of

their thin layer sampling program (Thibodeaux 1989c), the

following observation, referring to a sediment sample ("Site

DR") taken in the estuary midway between the Hot Spot and

the Coggeshall Street bridge, is made. "Another curious

aspect of Site DR is that it appears to still be receiving

PCBs into the sediment... This source is very likely those

sediment areas in the upper estuary containing higher levels

of PCB contamination than the DR site."


EPA has conducted air and water monitoring programs to

document whether PCBs are moving away from the Site. The

results of the air programs are discussed in Section 4.3 of

this Responsiveness Summary. For transport within the water

column, several monitoring programs conducted by EPA and the

PRPs have documented a net seaward flux of PCBs from the

southern end of the estuary at the Coggeshall Street Bridge

(EPA, 1983, Teeter, 1988 and ASA, 1989a). The reported flux

values range from approximately 2 to 6 pounds of PCBs daily.

These PCBs are ultimately transported to portions of the

Lower Harbor and Buzzards Bay, where they are redeposited,

volatilized into the atmosphere, or taken up into the food

chain by aquatic biota. The PRPs fate and transport

modeling (ASA, 1989b, and Thibodeaux, 1989c) provides

consistent results, supporting the evidence that PCBs are

migrating from the Site. The results of these studies

indicate that the estimated PCB flux from the estuary

sediments ranges from 3 to 36 Ibs/day. The PRPs estimate

that approximately half of these PCBs volatilize into the

atmosphere.


The following paragraph is a summary of the more detailed

description of the movement of PCBs from the bed sediment

into the overlying water, which is provided in the HSFS.


The movement from the sediment to water column is the result

of many mechanisms including physical, chemical, and

biological processes. However, the overall mass transfer is

primarily a function of the concentration gradient between

the bed and the overlying water column and the erosion or

deposition of contaminated sediment particles. Since the

Estuary and Lower Harbor are depositional in nature, PCB

migration through resuspension does not appear to be a major

transport mechanism. (The PRPs suggest that the deposition

of sediment particles may act to cover contaminated

sediments. However, the results of studies conducted for

EPA (Battelle, 1989) indicate that suspended sediment

becomes contaminated with PCBs from contact with the water

column prior to settling.) The processes which move PCBs

both out of and back into the bed depend on the local

conditions. Finally, of the many mechanisms occurring
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within the sediment, EPA believes the following contribute

significantly to the mobilization of the PCBs:


desorption of PCBs from the bed sediment and diffusion

into the overlying water;


molecular diffusion of PCBs within the pore water of

the sediment; and


bioturbation, or mixing of the sediment by organisms.


In summary, EPA believes the Hot Spot continues to function

as a source of PCBs for the remainder of the Estuary and

Lower Harbor/Bay. Studies by the USAGE, Battelle, and

others cited in the Hot Spot Feasibility Study (HSFS) have

documented the fact that PCBs move from the sediment into

the water column and are transported via tidal pumping into

the Lower Harbor and Bay. PCB concentrations in the Hot

Spot sediments and water column above the Hot Spot are

orders of magnitude higher than PCB concentrations in other

areas of New Bedford Harbor.


4.2 COMBINED SEWER OVERFLOW (CSO) LOCATIONS


DCN #3, Page 2


contamination at the lower depth (1 to 4 feet)̂  is

limited to areas primarily around the storm water overflows

and combined sewer outfall discharge pipes. This

contamination at depths grater than 1 foot can be attributed

to turbulence and subsequent mixing and deposition o£

contaminants that occurs around discharge areas," This

argument, while potentially true, is not supported by any

analysis or reference to the literature. The hot spot F£

report doesn't show the location of the combined sew&r or

storm water discharge nor does it document the flow rates or

pollutant loads discharging to the area.


The contamination at depths greater than 1 foot in the

sediment likely has little to do with turbulence and

subsequent mixing, In the vicinity of most shallow outfalls

is a region of scour caused by the strong currents generated

during peafc discharge. As the momentum of the discharge

dissipates, particulate material carried in th« flow or

eroded from the bottom deposits on tha sea bed* Once on the

sea bed, bioturbation and diffusion transport the particle

bound pollutant associated with the discharge deeper into

the sediments* Besuspension and transport are also possible

in high current areas or regions with substantial wave

activity*
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DCN |3, Page 4


not Spofc «x*a», cor;re£|>a&3 to tfe* 
tfee storm water and coaa>in««J ««wer otttfall** 9Pt»sr« is no 
«?iil*neft £r<*sentJe<S to s&ow that t&t not sgot ax*** 
correspond to locations of stona or corofcined s«wer otttfall 
discharge . 

EPA RESPONSE 4.2


The locations of industrial discharges and combined sewer

overflow pipes are presented in an EPA document entitled,

"Historical Assessment of the Aerovox-PCB Related Facility

New Bedford, Massachusetts" (1982) and the City of New

Bedford sewer maps. The Historical Assessment was conducted

using historic aerial photographs of the Aerovox facility

taken in 1951, 1962 and 1974, U.S.G.S. topographic maps, and

Sanborn Map Company fire insurance maps.


EPA compared these discharge locations to the distribution

of PCBs. EPA found a direct correlation between areas of

significant PCB contamination and the discharge locations

adjacent to the Aerovox facility. These locations are shown

in Figures 4-2, 4-3 and 4-4 at the end of this Section.


The Historical Assessment also revealed several trenches and

a discharge pipe from the Aerovox facility that emptied into

the Acushnet River Estuary. Analysis of the April 10, 1962

photograph revealed plumes in the estuary at several of

these locations indicating discharge.


EPA acknowledges that erosion and scour may occur at an

outfall discharge. However, immediately downstream of these

erosive areas there is subsequent deposition. This explains

why the highest levels of PCB contamination are not at the

terminus of the discharges but slightly offshore.


4.3 ATMOSPHERIC TRANSPORT


DCN #2, Page 14, Comment #11


the- report atmospheric transport of PCBs. iss

only cursory treatment* Thibodeaux 1989, in his work for

the U.S, Army corps, has shown that evaporative losses may

be very significant in the upper estuary,
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DCN #3  , Page 3 

Xt seems unusual that the <3isctt«sicm on volatilisation front 
the water eolttso* doesn't ioc&utf* reference, to 7bJ&o&*tt*&r** 

recent worfc sponsored toy tb»*U*S* Amy Corps on the 
,.,*TMfo0<3eaux (x$s&) has s&own that the evaporative 

processes account for apprQjdimately 4<J% of the loss of PCBs 
from the upper esttaary* It seems that tfcis potential route 
of exposure is much too large to simply ignore* 

EPA RESPONSE 4.3


EPA has considered atmospheric transport from the Hot Spot

Area, including both PCB emissions from the mudflat areas of

the Hot Spot and from the water column area of the Upper

Estuary impacted by the Hot Spot.


EPA's evaluation of the mudflat areas has included both air

monitoring and air modeling activities. Results of the PCB

emission modeling completed by EPA (EPA, 19873 and EPA,

1987b, Thibodeaux, 1989a and Thibodeaux, 1989b) and modeling

completed by the PRPs (Thibodeaux, 1989c) indicate that the

highest PCB emission potential exists for exposed wet

sediment. These findings are significant since a large

portion of the Hot Spot is exposed at low tide.

Additionally, these studies indicate the next highest

emission potential is from the site areas with the highest

PCB levels in the water column. These modeling predictions

correlate with the observed data from air monitoring studies

conducted at the site over the past ten years. The

consistent finding of these air studies is the

identification of the northern portion of the Estuary as a

source area for volatile PCB emissions.


Air monitoring conducted by EPA and Environmental Science

and Engineering (ESE) in January 1978 reported results of

490 ng/m3 to 774 ng/m downwind of the Aerovox facility. The

upwind results reported for same period were 5.6 ng/m .

During September of 1978, the reported downwind values

ranged from 268 ng/m3 to 310 ng/m3.


In 1982, an area wide air monitoring program was conducted

to assess the ambient levels of PCBs, trace metals and other

organics within the greater New Bedford area (GCA, 1984).

This comprehensive effort included monitoring stations

located in New Bedford, Acushnet and Fairhaven. The

monitoring locations were selected to provide ambient levels

from both known and potential source areas and urban

background levels. High PCB levels were reported for

several of the known source areas, including the northern
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end of the Estuary. Two of these sampling stations were

located downwind of the Hot Spot area and experienced

average PCB concentrations of 69 ng/m3 and 88 ng/m3. The

study also reported average ambient PCB levels for the

background stations ranging from 3.7 ng/m3 to 16 ng/m3. One

of the recommendations of this 1984 study was a more

detailed monitoring program for the northern portion of the

estuary to investigate the role of tidal influence on PCB

emissions and to evaluate potential temporal changes.


In 1985, an air monitoring program was conducted by EPA

(NUS, 1986) to further investigate contaminant emissions

from the highly contaminated sediments in the mudflat area

adjacent to the Aerovox facility. The objective of this

study was to examine the potential role of tidal influence

on releases PCBs and trace metals from this area. The

program consisted of four sampling locations along the

shoreline of the estuary and one background location away

from the site. The measured PCB values (Aroclor 1242)

ranged from a low of 7ng/m3 at the background location to a

high of 471 ng/m3 at the sampling site directly east of the

Hot Spot area. This sampling location was downwind of the

mudflat area for a portion of each sampling period and

consistently experienced the highest ambient PCB (Aroclor

1242) levels of all the locations. The results of seven

samples taken at this location during periods of high and

low tide indicate that PCB (Aroclor 1242) concentrations

increased during periods of low tide.


EPA conducted an ambient air monitoring program during the

pilot dredging study in 1988 and 1989. The report

describing this air monitoring program and its results are

scheduled for completion in April 1990. A discussion of

this program is provided in EPA Responses 2.4.3 and 8.5

found in Sections 2 and 8 of this Responsiveness Summary,

respectively.


As part of the second operable unit, EPA is evaluating

volatile PCB emissions from the water column as a fate and

transport process. The evaluation will include the use of

the New Bedford Harbor fate and transport model. The

evaporative coefficient (k = 1.12 m/d) value used in the

model is similar to the value used by the PRPs (ke = 1.68

m/d) in their studies (Thibodeaux, 1989c and ASA, 1989).


###
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SECTION 5.0 - BIODEGRADATION OF PCB8


5.1 NATURAL BIODEGRADATION AS AN ALTERNATIVE TO REMEDIAL ACTION


DCN #1, Page 6, Paragraph 3, Comment 1


i* asserted that-t&ere 1« inadequate data to

the half lives of PCBs as a result of fcio&egraclatiaKU ffcis

assertion is. incorrect, $acn data have been #i$}»itted,

Moreover, the Agency could add nutrients to the site to

speed up the process, fhe Agenoy- has chosen to Tele-gate

dechlorination issue to the scrap heap because it is

inconsistent with the Agency's pre.<"deter»ination that


occur.


DCN #31, Section 7.4.9.10


Despite the recognition is tMs section of the HSF&

anaerobic biodegradation i$ occurring in Jfevr Bedford

no attempt is nade to take advantage of this natural process

in the design of the recommended remedial alternativest

despite recommendations toy BPAfs own experts*


EPA RESPONSE 5.1


EPA has considered the evidence of natural biodegradation of

PCBs in New Bedford Harbor submitted by the PRPs (Yoakum, et

al., on behalf of AVX, and several versions of a report by

Brown and Wagner on behalf of Aerovox). EPA has also funded

its own research at the Environmental Research Laboratory in

Narragansett, Rhode Island, the results of which are

described in a report by Lake, et al. (1989). EPA has not

accepted all of the assertions of Yoakum and Brown and

Wagner, but EPA has also found that even on their own terms

these papers do not establish that natural biodegradation

would be acceptable as an alternative to remedial action,

particularly in the Hot Spot, which appears from these

papers to be at least partly unaffected. The evidence does

not demonstrate that natural biodegradation will abate the

risks to public health and the environment, particularly the

risks of contamination of the food chain, in anything less

than decades, or indeed at any time in the foreseeable

future .


EPA's concern here is limited to the Hot Spot; EPA continues

to consider these issues for the second operable unit for

the lower levels of contamination.


Evidence exists that the patterns of PCB congeners in some

sediment samples have altered relation to presumable

starting mixtures of Aroclors 1242 and/or 1016,, and 1254.
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Such alterations include losses due to dissolution and

evaporation, but also include decreases in the content of

specific PCB congeners and buildup of other congeners in

some samples (Lake, et al.). EPA has not found evidence

which conclusively elucidates the causes of these pattern

alterations, but for purposes of this discussion, EPA

assumes that these alterations result from dechlorination of

molecules, and that the dechlorination process is likely to

be microbially mediated.


In general, EPA has found that the evidence of natural

biodegradation shows it to be widely variable,

unpredictable, and generally a slow process. The research

conducted by EPA at its Narragansett laboratory found that

the extent of dechlorination, and the apparent rates at

which it has progressed, vary widely from one location to

another, between the surface and various depths within a

single core sample, and from one PCB congener to another

(Lake, et al.). PRP's reports (Yoakum and Brown and Wagner)

show that in some of the most highly contaminated locations,

little or no dechlorination has taken place. Brown and

Wagner calculated that natural biodegradation would take

fifty years or more to eliminate PCB congeners which affect

the food chain. Using Brown and Wagner's data, EPA

calculates that the time required to reduce a sediment PCB

concentration of 4,000 ppm to 50 ppm would be approximately

50 to 350 years. PCB concentrations in the 100,000 ppm

range, such as found in the Hot Spot, would require

approximately 85 to 600 years for reduction to a 50 ppm

level. Thus, both the rates and the areal extent of

dechlorination are too variable, and the underlying process

too poorly understood, to allow any projections as to future

trends that would allow EPA to find this process to be an

acceptable alternative to remedial action.


The report by Yoakum, et al. identifies two locations within

the Hot Spot with PCB levels of 76,000 ppm and 130,000 ppm

where no evidence of biodegradation was reported. In a map

included in the report, the authors designated the grid

closest to the Aerovox facility as an area where no

dechlorination is taking place (Yoakum et al., Appendix VI

at 26-36). At least one sample analyzed by Brown and

Wagner, Sample #18, appears to have revealed little if any

dechlorination.


The PRPs identify many other locations where they observe

varying degrees of alteration. It is not possible for EPA

to fully evaluate all of these findings, which are based on

evaluations of their own sampling and analyses and are based

on documents which have not been submitted to EPA. Aside

from their own analyses, the authors base their conclusions

on reviews of analyses by the government, which were not
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performed for the purpose of evaluating dechlorination

patterns. The chromatograms generated with packed column

analyses do not have sufficient resolution of individual

congener peaks to be fully reliable as a means of assessing

the rate and extent of dechlorination.


Similarly, Brown and Wagner base their conclusions in part

on packed column chromatograms. Thus, EPA cannot accept as

definitely demonstrated the assertions of these reports

concerning the areal extent of microbial activity. From

EPA's research, it appears that the area of significant

dechlorination may be far more limited than asserted by the

PRPs.


EPA's report (Lake, et al.) documents extreme variations

found at different locations. Decreases in abundance of

presumably dechlorinated congeners were most pronounced in

the sample taken farthest up the Estuary, and within that

sample, were most pronounced at the 6-7 inch depth. For two

samples, one located south of the Coggeshall Street Bridge

and one near the Hurricane Dike, their report concludes that

the patterns "may demonstrate initiation of dechlorination

in these samples or may reflect down bay transport and

deposition of partially dechlorinated residues." Thus, the

outer limits of the area in which dechlorination is taking

place cannot be defined with the available evidence, and the

possibility of transport and redeposition of dechlorinated

residues cannot be ruled out as an alternative mechanism for

creating dechlorinated patterns at some locations.


Within the Upper Estuary, EPA's researchers found that

calculated half-lives of one congener at different locations

varied from 465 years to 13.2 years. At one of the sample

locations, two important congeners, (IUPAC Nos. 118 and 153)

showed no relative decrease in quantity. (The designations

of different PCB congeners by IUPAC numbers and structure

codes is described in full in the article by McFarland and

Clark in the Administrative Record. Appendix A in the

article lists the numbering and structure codes for 209 PCB

congeners.) As discussed below, these two congeners play a

significant role in the contamination of the food chain.

EPA's study found that PCBs in biota samples from the Upper

Estuary had not been affected by dechlorination. Even at

the most extensively dechlorinated location, the half-life

of congener 153 was calculated at 18.8 years; similarly, the

rates of dechlorination for 153 calculated by Brown and

Wagner would take decades — fifty years or more — to

effectively remove it from the environment.


The PRP's comments assert that the effects of the

dechlorination pattern or patterns which they have

identified can be equated with "detoxification." The PRPs


5-3




derive the notion of "detoxification" from the (supposed)

findings of others concerning the relative toxicity of

different PCB congeners. EPA regards the evidence as

insufficient to warrant the conclusion that the

dechlorination found in New Bedford can be equated with

"detoxification," even in the locations in which such

dechlorination is most pronounced. EPA finds that the

toxicity of dechlorinated residues, and the extent to which

dechlorination has altered the toxicity from that of the

original Aroclors, are unknown. This issue is also

discussed in Section 3.0 of this Responsiveness Summary.


Although EPA recognizes that studies have shown that certain

PCB congeners may be more potent than others in respect to

certain kinds of toxicity, those congeners are not

exclusively the only toxic congeners. No specific congeners

have been indisputably identified as the cause of the

carcinogenicity and other effects which Aroclor mixtures

have been shown to have on laboratory animals. Indeed, as

the PRP's comments recognize, the role of the supposedly

more toxic structures in respect to carcinogenicity is

controversial and unresolved (Whysner, Appendix E).

Therefore, it is not possible for EPA to identify a non

toxic residue which dechlorination can be expected to

create.


The PRPs have not shown that biological dechlorination will

eliminate contamination by PCB congeners of known toxicity

in anything short of decades. In a report by Brown and

Wagner, after asserting that "detoxification" would occur in

13 years (plus or minus 5), the authors conceded that a

different dechlorination rate would have to be calculated

for those PCB congeners which are most persistent in

crustaceans, birds, mammals, and man. Brown and Wagner

wrote the following:


The most persistent PCB congeners in all these groups

of species (which share the ability to biodegrade most

PCB congeners by microsomal oxidases of the cytochrome

P-450 type) are those having a 2,4,5 - or 2,3,4,5 - CB

group attached to any other 4- substituted CP, e.g., 4

, 2,4-, 3,4-, 2,3,4-, 2,4,5-, etc. ... [The

dechlorination found in New Bedford] does attack all of

these congeners, but sometimes only slowly, notably in

the case of 245-245 CB, for which the t - 1/2 may be

estimated only roughly from the available data (Table

2) as about 35 years. We estimate that to achieve 90%

overall reduction in the level of P450 resistant

congeners in the sediments will require 2 half-losses

of 245-245 CB, which equates to roughly 70 years,

starting in 1965, or 50 years from the present. (Brown

and Wagner, 1987, at 44-45; emphasis added).


5-4




The data on which this calculation was based ("Table 2")

first became available to EPA in January 1987, as part of

the Requests for Admission ("RFAs") submitted to the United

States by Aerovox in the New Bedford Harbor litigation. The

RFA version of Table 2 has been included in the

Administrative Record at 11.12.8. From this Table, it is

apparent that research into biodegradation reveals extremely

slow degradation periods for the group of PCB congeners

referred to in the passage above as the P450 resistant

congeners. The numbers in Table 2 appear to be averages

based on all sampling sites. As discussed above, it is

evident that rates vary considerably from location to

location. Even where dechlorination is well advanced,

however, the calculated half-lives for congeners such as

2,4,5-2',4',5', describe change in terms of decades. Lake,

et al., calculated an 18.8 year half-life at the most

dechlorinated location, and no decrease in relative

abundance at less contaminated site.


As discussed by Brown and Wagner, chromatograms published by

Farrington, et al., identified congeners which are

consistently abundant in the PCBs in New Bedford lobsters

(Farrington, et al., 1979). The substantial presence of

these congeners was subsequently confirmed by Pruell, et

al., in the report which is now Appendix E to the draft

Public Health Risk Assessment (Ebasco, 1989). These

congeners include IUPAC numbers 118, 138 and 353, or

2,4,5,3',4'; 2,3,4,2',4',5'; and 2,4,5,2',4',5'. The half-

lives for these molecules provided by Brown and Wagner's

table are respectively, 25, 12.5 and 35 years, plus or minus

10 years. Congener 153, or "245 - 245", is the congener

discussed in the passage quoted above. It is not clear how

Brown and Wagner calculated that 90% of the congeners would

degrade in 50 years; in fact, a half-life of 35 years would

mean that after 105 years 12.5% of 153 would remain.


These three long-lived congeners are not toxicologically

insignificant. Research shows (Safe, et al.) that

2,4,5,3',4' (118) is among a group of "mono-ortho

substituted" PCBs whose toxic effects are similar to those

of 2,3,7,8-TCDD (dioxin). The same article identifies to

2,3,4,2',4',5' (138) as an active enzyme inducer "which has

been shown to be porphyrinogenic in rats after long term

feeding studies." They also identify 2,4,5,2',4I,5I (153)

as an enzyme inducer. (Safe is also one of the authors of

one of the documents submitted by the PRPs, DCN #7).


An attempt to classify PCB molecular structures according to

known structure activities and environmental significance

has been published by Victor A. McFarland and Joan U.

Clarke, two researchers at the Army Corps of Engineers'
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Waterways Experiment Station (McFarland and Clarke, 1989).

Summarizing the toxicity to both humans and aquatic species,

and the relative abundance of various congeners, McFarland

and Clarke identified four priority groups of PCB congeners.

McFarland and Clarke use mixed-function oxidase induction as

the benchmark of toxicity for this classification. Although

EPA does not regard this as the only measure of PCB

toxicity, and McFarland and Clarke's proposal has not been

adopted as a regulatory approach, their article provides a

useful analysis and summary of the structure-activity

research from which Brown and Wagner apparently derive their

concept of "detoxification."


All of the congeners which McFarland and Clarke place in the

highest priority group were identified in substantial

quantities in New Bedford lobsters and fish. (Pruell, et

al.). In addition, the three most abundant congeners, 118,

138 and 153, are all identified as toxic or potentially

toxic congeners. Both 118 and 138 are included in the

proposed highest priority group described as a class of

abundant PCBs for which substantial evidence of toxicity

exists. 153 is included in Group 2, which consists of

environmentally abundant congeners which exhibit

"phenobarbital-type induction," so that they are of lesser

toxic potential than Group 1, but still should be regarded

as substances of potential toxicity.


No data has emerged since which would change the finding

that these congeners have extremely slow rates of loss,

rates which would require decades to complete their effect.

Nevertheless, EPA has continued to review evidence of

natural biodegradation of PCBs as it has become available,

and funds its own related research. Contrary to the PRP

comments, the research by Dr. Lake was not research which

the Superfund program has failed to consider. Rather, this

work was funded by Superfund, and the results were placed in

the Administrative Record as soon as they were available.


In the course of the Feasibility Study, EPA contractors

(E.G. Jordan) solicited in-put on the subject of

biodegradation from General Electric, and subsequently from

the Corps of Engineers and EPA's Narragansett Laboratory.

The responses to E.G. Jordan's requests are all in the

Administrative Record. EPA also requested proposals for

bench tests of biodegradation treatment technologies and

subsequently funded a test by Radian Technology. The

results of this test are also in the Administrative Record.


The Administrative Record also includes a long history of

correspondence with the PRPs to obtain information on

biodegradation. This correspondence was init.rated when the

General Electric Company referred an EPA contractor's
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inquiry to Dr. Brown, who wrote to EPA (E.G. Jordan) that he

had written a report on his research in New Bedford which

could only be obtained from Aerovox's attorneys. This same

report was cited as support for comments submitted to EPA on

the Detailed Analysis of Remedial Technologies. In spite of

repeated requests by EPA, the report was not made available

until it was sent to the Department of Justice in January of

1989, over two years after it was first requested, and only

after the United States' Motion to Compel Production of the

report had been granted by the District Court. The copy of

the report produced was dated September 1986. Certain

portions of the text had been redacted by Aerovox's

attorneys.


EPA has subsequently received a new version of the Brown and

Wagner report. This new version was submitted with the PRP

comments. Another version was apparently used to create

Requests for Admission presented to the United States in

January 1987. The RFAs contain material which corresponds

to the redacted spaces in EPA's copy of the September 1986

report. (EPA has included the attachments to the Requests

for Admission submitted to the Justice Department by

defendants in litigation in the Administrative Record to the

extent that they provide information relevant and necessary

to consider in the choice of a remedy. However, EPA has not

acceded to the defendants1 assertion that all the RFAs

should be added to the record, as many of these RFAs are

entirely irrelevant to the choice of a remedy, and in any

case the RFAs do not in themselves represent demonstrable

information to be considered in the choice of a remedy.)


Although each version of the Brown and Wagner report has

been edited differently, they present the same data. Only

the September 1986 version contains the paragraph quoted

previously. However, the half-life data in the table on

which the "50 years from the present" calculation was

apparently based is presented in all versions.


Brown and Wagner base this conclusion in part on the results

of analyses of water samples. They conclude that "at the

time of sampling the estuarine waters included some masses

containing relatively higher levels of quite heavily altered

... PCBs and some masses containing somewhat lower levels of

almost unaltered PCBs, with relatively little mixing between

them" (p. 13); leading to the conclusion that "the water

borne PCBs ... must have been derived partly from the

sediments of the upper and middle Estuary, and partly from

local, outer harbor sediments" (p.24). While EPA is not in

a position to fully evaluate this conclusion (documentation

of the water sample analyses has never been provided to EPA,

in spite of repeated requests and assurances from Aerovox

that it would be provided), it is worth noting that it is


5-7




consistent with EPA's findings that PCBs from the upper

Estuary are being transported into the outer harbor, and

would continue to be so transported throughout any period of

time in which natural biodegradation might be relied upon as

a substitute for remedial action.


In conclusion, EPA has made extensive efforts to consider

all available information on natural biodegradation, and,

along with the Department of Justice and the Massachusetts

Attorney General's Office, has expended considerable effort

trying to obtain from Aerovox the very information Aerovox

was demanding that the government consider. EPA has

concluded, upon examination of the evidence, that it could

not possibly support a decision to select natural

biodegradation as an alternative to a remedy for the Hot

Spot. EPA will continue to consider the relevance of

natural biodegradation, including any new information which

may become available, for the second operable unit.


5.2 BIODEGRADATION AS A TREATMENT TECHNOLOGY


DCN #31, Section 7.7.6


fhe "'overview of the Bench-Scale !Preati»ent 3?echnolQgy

Program, New Bedford Harbor Feasibility stttdy" Eb&sco

Services Xnc*, August 1$89 states that considerable research

and process development is needed; to implement enhanced

biodegradation and more specific information is needled to

compare effectiveness, implementation and cost* T&ese

arguments apply with equal force fee the recommended

alternatives. Handling heavy metals with incineration/ in

particular, requires additional research and process

development prior to design, indeed, much additional

information is needed to compare the effectiveness,

implementation and cost, of Îfceriwfcives. "jhist is amoth«ir

example of tne arbitrary nature of the alternative

evaluation process.


DCN #31, Section 7.7.8


Ihe discussion of enhanced in-situ Modegr-adation on ja,3-37

discards the consideration of the alternative prior to its

development for consideration because the technology has not

been successfully demonstrated in a marine environment,

Contrary to l&w, no serious attempt is made to consider

engineering methods which might make this technology

feasible.
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EPA RESPONSE 5.2


Natural (i.e., in situ) biodegradation is a process by which

contaminants are degraded by indigenous micro-organisms

without removing the contaminated medium from its location.

The micro-organisms may operate in either an aerobic

(oxygen) or anaerobic (oxygen-free) environment. The rate

of biodegradation may be increased by nutrient addition to

the contaminated medium in order to enhance the

biodegradation capabilities of the indigenous microbes, or

by the introduction of specially adapted (through selective

cultivation or genetic engineering) micro-organisms.


Natural biodegradation as a remedial treatment process has

been successfully applied to groundwater and soil

contaminated with constituents other than PCBs, such as

volatile and aromatic hydrocarbons. Numerous vendors offer

commercial-scale bioremediation services employing natural

biodegradation for these types of wastes.


Natural biodegradation of PCBs as a remedial treatment

process was evaluated during the initial screening and

detailed evaluation of treatment technologies for New

Bedford Harbor. This work was conducted during the spring

and summer of 1987 and the results were published in two

reports (E.G. Jordan/Ebasco 1987 a,b). Based on the

available research and state-of-the-art process development

at that time, EPA concluded that: (1) there was no

conclusive evidence for the occurrence and mechanisms of

natural biodegradation of PCBs, and (2) natural PCB

biodegradation as a remedial treatment process had not been

successfully demonstrated in any environment.


Since the publication of the treatment technology reports in

1987, numerous studies have provided scientific proof that

natural biodegradation of PCBs is occurring in the sediments

of New Bedford Harbor and elsewhere. However, no attempt

has been made to implement a field demonstration of

biodegradation as a remedial process in river or harbor

sediments. General Electric, the principle PEP in the PCB

contamination of the Hudson River, has recently announced

plans to demonstrate an in-river enhanced bioremediation

system within the next two years. At the present time,

however, none of the engineering obstacles for implementing

this system have been addressed in the conceptual design (M.

Brown, 1989).


A fundamental issue that has not been thoroughly addressed

to date is the biochemical decay rates or half-lives of

PCBs. Reliable estimates of the PCB half-lives are critical

in determining the length of remedial time that would be

required for natural processes, such as biodegradation, to
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remove PCBs from the sediments. Brown and Wagner (1986)

have suggested that the half-life of heavily chlorinated

PCBs may range from 7 to 50 years. Based on this estimate,

the time required for biodegradation to reduce a sediment

PCB concentration of 4,000 ppm to 50 ppm (TSCA) would be

approximately 50 to 350 years. For PCB sediment

concentrations in the 100,000 ppm range (measured in the Hot

Spot), it would require approximately 85 to 600 years for

biodegradation to reduce these concentration levels to 50

ppm. There are no known rate estimates for enhanced in situ

biodegradation of PCBs in river or harbor sediments.


It is not the purpose of a CERCLA FS to promote, direct,

and/or finance research and development on innovative

treatment processes. While natural biodegradation of PCBs

(unenhanced or enhanced) may offer the potential for an

effective, low cost treatment alternative, sufficient

information and data is not currently available to address

key process design issues such as: the rates of

biodegradation; the mechanics of nutrient delivery systems

and the logistics of monitoring and/or controlling

physicochemical parameters affecting microbial growth and

degradation capacities in unconfined sediments; and costs.

Consequently, the effectiveness, implementation and cost of

natural biodegradation as a remedial treatment process could

not be assessed during the Hot Spot FS and no comparisons

could be made with other treatment technologies (e.g.,

incineration, solvent extraction) being evaluated and for

which this information was available.


The lack of information and data on natural biodegradation

stands in stark contrast to the abundance of available

information and data on treatment technologies such as

incineration, solidification, and even solvent extraction.

It is a fundamentally different process to engineer a

solution to immobilize metals than to "consider engineering

methods with might make this technology [enhanced in situ

biodegradation] feasible." The former will require

additional testing to find a formulation of solidifying

agents (from among the dozens currently available) to

immobilize metals in incinerator ash. This is a process

optimization problem. The latter will require extensive

research, development and testing of prototype systems to

achieve a workable solution. This is a process design

problem.


###
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SECTION 6.0 - NO-ACTION ALTERNATIVE/NO- ACT ION RISK


6.1 NO ACTION ALTERNATIVE


DCN #1, Page 7, Paragraph 2, Comment 1


»**lt is asserted that the overall remedial strategy for JTew

Bedford Harbor &ay induce * no-action alternative jfor the

upper estuary. If that is so, then I submit that are&ging

the hot spot is patently inconsistent with the ultimate no

action remedy, unless the Agency has concluded that

everything is £onsi$t«mt with, a possible no-action

alternative* Obviously, that conclusion is not rational or

at least is -not reasonable»


EPA RESPONSE 6.1


By choosing to divide a site into operable units, EPA has

implicitly rejected the "no action" alternative for an

entire site.


When EPA determines that operable units are appropriate for

a site, the "no action" alternative is evaluated for each

operable unit. This alternative is evaluated in a

Feasibility Study to serve as a comparison for other

remedial alternatives under consideration. In its study of

possible remedies for the remaining portion of the New

Bedford Harbor Site, EPA is evaluating a number of

alternatives, including a "no action" alternative.


EPA believes that reduction of the total mass of PCBs will

be consistent with any remedy likely to be chosen for the

entire Harbor.


6.2 NO ACTION RISK


DCN #1, Page 6, Paragraph 4


In chapters 6 and ?, the ̂ PA contractor refers to the no-

action alternative, but do&s nofc adequately <56ft«idek t&at

option* IT* fact, it is |ja|t,©ntly evident that* particularly

with ir*u$p*c* to any intê f resxsdiaX action for the hot

spot, the no-action alternative is the appropriate 'choice.

First, on page $-6, the j&t̂ tewent is made that publiie health

and environmental risks ffcpld not to« mitigated to acceptable

levels* by the no-act i«m Îpprjmtive. That statement assmaes

that public health and elsvtronroental risJcs now are at

unacceptable levels, Th| widence is clearly to the

contrary. In fact, as the5 'EPA well Xnows, the PCBs have

been the harbor for perhaps 40 years or storej, aid there is
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no evidence that anybody living in and around Hew Bedford

Jms «ver suffered ajif ill ̂ ffecfcs as a result, or, for that

matter, that any i>iota nave been injured* On the contrary,

the Greater net* Bedford Health Effeots study demonstrates

the opposite, and It also demonstrates ~~ according to the

government -- the success of institutional controls*


EPA RESPONSE 6.2


The risk estimates for the "no action" alternative follow

EPA and State guidance. The assumptions made are reasonable

estimates of exposures that may occur if no action is taken

at the Site. EPA considers the risk estimates based on

contact with the Hot Spot sediment to be unacceptable.


Section VI of the Record of Decision Summary and Section 3

of this Responsiveness Summary provide the background and

details of the risk assessment and the assumptions made.

Section 3.5 discusses the Greater New Bedford Health Effects

Study in greater detail.


###
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SECTION 7.0 - EVALUATION OF REMEDIAL ALTERNATIVES FOR HOT SPOT


7.1 SCREENING/EVALUATION OF ALTERNATIVES


DCN #31, Page 1-17


&. far less drastic, and less. potentially damagingf approach

than dredging wul<S be adequate an$ appropriate, Yet, such

approaches nave been arbitrarily eliminated from

consideration by EPA wit&out any genuine analysis


EPA RESPONSE 7.1


Numerous comments received during the public comment period

for the Hot Spot FS criticized the EPA for failing to

"devote any resources to a meaningful consideration of

alternatives to dredging [followed by treatment and/or

disposal] as a remedy." The implied focus of these comments

is that capping as an alternative [in situ] remedy was not

fairly evaluated. Furthermore, comments asserted that the

evaluation that was conducted lacked supporting

documentation .


The Hot Spot FS was conducted in accordance with the

requirements of the Superfund Amendments and Reauthorization

Act (SARA) of 1986, and EPA CERCLA RI/FS guidelines. These

legislative requirements and programmatic guidelines

prescribe the process for conducting feasibility studies of

remedial alternatives for a Superfund site. An overview of

the FS process conducted for the Hot Spot is presented in

Figure 4-1 of the Hot Spot FS report (E.G. Jordan/Ebasco,

1989). This process is discussed in further detail in

Section VIII of the Record of Decision Summary.


7.2 EVALUATION OF CAPPING FOR THE HOT SPOT


DCN #2, Page 12, Paragraph 2, Comment 1


treat&ent of the various alternatives, particularly the

evaluation portion, is uneven* The capping alternative is

singled out for particularly harsh evaluation, again without

supporting documentation,


DCN #2, Page 13, Comment 10


It is unclear how the impact on the adjacent wetlands

occurs,, it would seem that capping with 3 feet of sediment

would ultimately increase the wetland area in the upper

estuary.-.* The idea that this "alternative is expected to

cause increases in PCB mobility'1 is clearly contrary to
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an<3 laboratory experience that the #*S. Army Corps has

with capping <e.g,, Lang island souwSt Puget s<mn<5) .


DCN #14, Page 2


that the in $&*o* oo»tai»»e«t alternative is a

comprehensive remedy which should be selected fey tiie Agency

not j[ust for the hot spot tout for the rest of the site*


EPA RESPONSE 7.2


EPA conducted the Hot Spot FS in three phases. Phase I

entailed the identification, screening, and evaluation of

remedial technologies. EPA then used technologies retained

from these steps to develop complete remedial alternatives.

Phase II consisted of the initial screening of remedial

alternatives. Phase III consisted of the detailed

evaluation of remedial alternatives using the nine criteria

required by SARA.


In 1986 - 87, EPA conducted the identification and initial

screening of remedial technologies for New Bedford Harbor.

Details of this work were published in an interim report by

E.G. Jordan/Ebasco (1987a). During this work, capping was

identified as a potentially applicable containment or non-

removal technology for the PCB and metal contaminated

sediments in each of the three geographical study areas: the

Hot Spot, the Estuary, and the Lower Harbor. Specific types

of caps that were identified included: clay, sediment, and

sand and gravel caps (natural media); fabric caps

(geotextiles); and multimedia caps which combine natural and

synthetic media. In addition, two other containment

technologies were identified: impermeable synthetic

membranes, and chemical sealants. As a result, of the

subsequent screening step, which considered the feasibility

of implementation and the effectiveness in containing PCBs

and metals, EPA retained capping for further evaluation.


EPA conducted a detailed evaluation of capping as a remedial

technology during 1987. The results of this work were

published in an interim report by E.G. Jordan/Ebasco

(1987b). This evaluation considered the applicability of

capping for each of the three geographical study areas using

three major criteria: effectiveness, implementation and

cost. EPA assessed the effectiveness of capping on the

basis of technical reliability and potential impacts to

public health and the environment. As a technology. EPA did

not evaluate capping with respect to attainment of federal

and state ARARs and protection of public health and the

environment. Instead, the assessment of these factors was
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reserved for consideration of capping as a remedial

alternative.


While evaluating the implementation of a capping technology,

EPA considered factors relating to the technical,

institutional, and administrative feasibility of installing,

monitoring, and maintaining a cap.


EPA developed general cost estimates for capping in each of

the three geographical study areas from cost data presented

by NUS Corporation (1984).


Because capping satisfied the effectiveness, implementation,

and cost criteria, EPA retained capping as an applicable

technology for the three geographical study areas. Natural

materials such as clean sediments, sands, and gravel were

recommended for a cap. Clay caps were not recommended due

to: (1) low bearing strength of in situ sediments preventing

compaction of the clay; (2) high rates of erosion and

scouring of unconsolidated clay; and (3) excessive length of

time for clay to settle in the deeper subaqueous areas.

Caps constructed from geotextiles or impermeable membranes

were not considered practicable due to the logistical

problems of placement, seaming, and prevention of sediment

resuspension during installation operations.


EPA believed that hydraulic controls, such as sheet piles

and earthen embankments or dikes, would be necessary during

the installation of a cap in the Hot Spot and Estuary. The

hydraulic controls would serve to isolate the contaminated

sediment from the rest of the harbor system during

remediation, thus facilitating construction activities while

minimizing migration of contaminants.


During 1987-88, EPA combined remedial technologies retained

from the detailed evaluation step into complete remedial

alternatives for each of the three study areas. Details of

this work and the subsequent screening of alternatives were

described in an interim report by E.G. Jordan/Ebasco (1988).

In accordance with SARA requirements for consideration of

alternatives involving on-site containment, a capping

alternative was developed for the Hot Spot. This

alternative consisted of: installing an embankment around

the Hot Spot; stabilizing the sediment within the embankment

with sand; and installing a synthetic cap over the Hot Spot

area.


EPA screened all of the remedial alternatives that were

developed for the Hot Spot based on the effectiveness,

implementation and cost criteria used during the detailed

evaluation of remedial technologies. However, additional

factors considered under the effectiveness criterion
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included: the ability of the alternative to meet levels or

standards of control equivalent to applicable or relevant

and appropriate standards, requirements, criteria, or

limitations (ARARs), long-term reliability, and the

potential need for replacement due to failure. As a result

of the screening step, EPA eliminated the capping

alternative from further consideration for the following

reasons:


o EPA anticipated significant mobilization of highly

concentrated PCBs in the Hot Spot caused by dredging

and other construction activities necessary during

installation of a cap which would result in adverse

impacts to the environment;


o A synthetic cap and the embankments would require long-

term maintenance and monitoring;


o A cap would fail to provide for a permanent and

significant reduction in the mobility, toxicity and

volume of the Hot Spot sediment; and


o EPA anticipated a moderate to high potential for future

remedial action despite installation of a cap.


During the fall of 1988, the USAGE conducted a pilot study

of dredging and dredged material disposal at New Bedford

Harbor. The results of this study indicated that under

controlled conditions, contaminated sediment in the harbor

could be dredged with minimal resuspension of sediment and

no measurable migration of contamination beyond a 100 meter

radius of dredging operations. Biota monitoring conducted

during this study also showed no adverse impacts to aquatic

biota from dredging activities.


As part of the USAGE'S Engineering Feasibility Study, an

analysis of subaqueous capping was conducted. Capping

effectiveness tests were conducted to determine the minimum

cap thickness necessary to chemically isolate the

contaminated material from the overlying water column. The

test results indicated a cap thickness of 35 cm was

sufficient to provide chemical isolation. It was also

determined that an additional cap thickness of 20 cm was

necessary to prevent penetration of burrowing organisms into

the contaminated layer (Sturgis and Gunnison, 1988). The

USAGE recommended an initial cap thickness of 4 feet as an

operational requirement in order to obtain a final cap

thickness of 3 feet after consolidation. The 3-foot cap

would provide added protection and allow for localized

variations in the applied cap thickness (Averett and

Palermo, 1989).
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Based on the results of the USAGE pilot study, the USAGE

EFS, information received from the PRPs, and a New Bedford

Harbor Project Team review of the 1988 development and

screening of remedial alternatives report, EPA re-examined

capping as a remedial alternative for the Hot Spot.


EPA revised its development and screening of remedial

alternatives for the Hot Spot in 1989 as part of the Hot

Spot FS report (E.G. Jordan/Ebasco, 1989). This work is

discussed further in Section 6.0 of this Responsiveness

Summary. In addition to the capping alternative developed

in the 1988 report (described above), EPA developed a second

capping alternative. This alternative consisted of covering

the contaminated sediment with a 3-foot layer of sand/silt

or clean sediment, and armoring areas of the Hot Spot

subject to erosion with graded rip-rap.


However, EPA eventually eliminated both capping alternatives

from consideration for the Hot Spot following the screening

process for the following reasons:


o Capping would require long-term monitoring and

maintenance;


o Capping failed to provide for a permanent and

significant reduction in the mobility, toxicity and

volume of the Hot Spot sediment; and


o Despite capping, EPA anticipated a moderate to high

potential for future remedial action.


EPA believes that any capping of the Hot Spot sediments is

not appropriate due to the magnitude of the residual risk

associated with these highly contaminated sediments. EPA is

currently re-evaluating a capping alternative for the

Estuary excluding the Hot Spot, and retains capping as a

viable alternative for portions of the Lower Harbor. The

results of this work will be presented in the Estuary and

Lower Harbor/Bay FS.
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SECTION 8.0 - PILOT STUDY/DREDGING


8.1 PILOT STUDY OBJECTIVES


DCN #31, Page 5-7


fhis statement of objectives indicates that the selection of

eteedgittf ift a foregone eonc&uftioft «n& that no evaluation of

the technology or the environmental impacts of the

implementation weire being wdertalc&n*.* *3?he frtadf was

conducted as a design study not as a method of evaluating

dressing as and applicable yeiaedial action alternative

the site.


DCN #35, Page 5-1


We find that the Report does not contain adequate

information or data to substantiate the claims made for.

above aspects of the proposed worte*


EPA RESPONSE 8.1


The Pilot Study was one component of the Corps of Engineers

effort to evaluate dredging and disposal methods at the New

Bedford Harbor Site. It consisted of a field demonstration

of different dredges and disposal techniques, the results of

which were provided to EPA and used by Ebasco/E.C. Jordan in

their comprehensive feasibility study for the Hot Spot. The

Pilot Study focused on critical questions concerning

dredging in the heavily contaminated New Bedford

environment. These questions included the following:


o What is the dredge's ability to remove the layer of

contaminated sediment while minimizing the removal of

additional sediment?


o What is the sediment resuspension and contaminant

release at the point of dredging?


The technical objectives of the pilot study are discussed on

page 5-12 of the Hot Spot FS and page 4 of the Pilot Study

Interim Report.


The environmental impacts of dredging and disposal

operations were evaluated through an extensive monitoring

program which monitored conditions both in the immediate

vicinity of the operations and throughout New Bedford

Harbor. The monitoring consisted of physical, chemical and

biological evaluations of harbor water quality and included

an air monitoring component at the confined disposal

facility.
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8.2 SCALE UP OF PILOT STUDY RESULTS TO HOT SPOT


DCN #2, Page 14, Comments #12 and #13


The report relies extensively on the results of the tl.S*

Arwy corps of Engineers pilot drMging study to justify the

selected remediation measures* Unfortunately, references to

this work are generally in tfce form of personal

communications. As such they are not subject to independent

evaluation and critique,,., There is no rationale given as to

why the pilot dredging program performed in a cove in the

lower part of the upper estuary should apply to the not

spot. It would appear at first glance that the areas are

substantially different, The not spot is located in the

main channel of the Acushnet River estuary, which is more

subject to tidal and river flows than at the pilot study

site. The FCB concentrations in the hot spot are

significantly greater than those in the cove. The distance

to significant wetland is closer for the hot spot than in

the cove. The water depths are shallower in the vicinity of

the hot spot than the pilot site* These differences raise

guestions to the applicability of the pilot study results

for the hot spot,


DCN #31, Page 1-16


»,.The pilot study was not designed or implemented in a

fashion that would generate information about he effects of

dredging on resuspension and transport of contaminants from

the hot spot* That information is still missing, it is,

however, Jcey to the proposed dredging program.


DCN #31, Page 1-29


Moreover, EP& has not yet analyzed the data from the pilot

dredging study to Imow what the overall impact of dredging

will be relative to PCB fate and transport {although it is

clear that given the way IPA designed the studyf officials

would not be able to predict that effect)*


DCN #31, Page 5-8


The location selected for the pilot dredging program raises

significant questions relative,toxt&e validity of the

information collected when compared; to the overall

objectives=of the program and the applicability of the data

to evaluating alternatives for remedial action in New

Bedford Harbor, particularly in the "hot spot", The site of

the pilot program is a totally unrepresentative of the "hot

spot* area and other contaminated areas of the harbor.
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DCN #31, Page 5-12


& separate and distinct cpestion raised by th« ssbaifee of

pilot location is whether drying ifl the cove, vitfc its low

currents would be representative; of more dynamic conditions

in other portions of the upper 'estuary, x» fact,

consideration of the hydrodynamics of the upper estaary

seems to be singularly lading i« the study, either ** they

exist nor or as they might be changed by dredging itself.


DCN #31, Page 5-26


of the cause, the data are not sufficient to

reŝ spension rates- in the "hot spot* area based


on the results of pilot test in the cove*


DCN #31, Page 5-33


3?he chemicalt physical and biological databases collected

during the pilot study clo not support the development of

dredging activities in the "hot spot" area»**«1?he government

h*M* »ade no effort to -quantify thfct-iapaet or to present a

full evaluation of the potential water quality impacts of

the Mhot spot'* dredging.


DCN #35, Page S-4


in our view the proposed project is too difficult, too

important and too costly to be based upon the limited data

presented in the Report »»., fhe Information presented in the

Report is not sufficient to prepare the final design of the

proposed hot spot project,


EPA RESPONSE 8.2


Comments relating to the cove where the Pilot Study was

carried out, differences between the cove and the Hot Spot,

and the applicability of data gathered during the Pilot

Study to the evaluation of dredging in the Hot Spot are

addressed in this reply.


The Pilot Study was designed to evaluate dredging in the

upper Estuary of New Bedford Harbor. EPA understands that

the cove and the Hot Spot are different. EPA expressed its

recognition of the difference in the following statement,

appearing on Page 5-13 of the Hot Spot FS.


"The pilot study demonstrated USAGE'S procedure for

estimating contaminant release was conservative for the

sediment dredged during the pilot study. However,
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extrapolating the results to the Hot Spot is a big step

and should be performed with caution."


The information obtained during the Pilot Study that is

applied directly to the evaluation of dredging in the Hot

Spot is associated with the operating parameters of the

dredge, estimated production rates, and sediment

resuspension at the dredgehead.


The water depths in the Hot Spot and the physical

characteristics of the Hot Spot sediment to be dredged are

very similar to the pilot study site. A cutterhead dredge

operated as during the Pilot Study (see Table 5-2 of the Hot

Spot FS and Page 31 of the Pilot Study Interim Report) would

be expected to attain a similar production rate with similar

sediment resuspension rates in the Hot Spot.


Other characteristics of the Hot Spot and pilot study cove

are discussed below.


Hydrodynamic Characteristics: The transport of sediment and

contamination away from the point of dredging is dependant

on the currents in the area where the work is going on.

Under normal conditions, the currents in the Hot Spot are

not strong. However, they are stronger than those in the

cove and the pattern of sediment resuspension would be

expected to be different.


The Engineering Feasibility Study (EFS) conducted by the

Corps of Engineers included an extensive effort to evaluate

hydraulic conditions in the upper Estuary and sediment

migration associated with dredging and disposal operations.

This effort consisted of field, laboratory and model

studies. Report 2 of the EFS describes this effort, the

results of which were used to estimate sediment and

contaminant movement away from a dredging operation in the

Hot Spot.


Contaminant Levels; PCB levels in the Hot Spot are much

higher than in the pilot study cove. Contaminant release

associated with dredging operations would be expected to be

higher than during the Pilot Study. In making contaminant

release estimates for the proposed Hot Spot dredging

operation, the Corps of Engineers used the results of an

elutriate test performed on sediment from the Hot Spot, the

sediment resuspension rate at the dredgehead determined

during the pilot study, and the estimated dredge operating

period. The information developed in EFS Report #2 was used

to estimate the transport of contaminants away from the

point of dredging. The only information from the Pilot

Study that is directly applied in the Hot Spot estimate is

the sediment resuspension rate at the dredgehead and the
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operating characteristics of the dredge. The reasons for

directly applying this information are discussed below. The

contaminant release estimates are in Table 5-2 of the Hot

Spot FS.


Monitoring during the Pilot Study showed actual contaminant

levels adjacent to the dredgehead were less than those

predicted by the elutriate test. The Pilot Study provided

site specific data on dredge operation, contaminant release,

and sediment resuspension. The information on dredge

operation and sediment resuspension were directly applied in

contaminant release estimating procedures. Results of the

Pilot Study did not suggest that the contaminant release

estimating procedure used in the Hot Spot FS was erroneous.


The physical characteristics of sediments in the Hot Spot

Area are similar to those in the pilot study cove, as is

shown below. Thus, operating a cutterhead dredge as

recommended in the Pilot Study Report should result in

sediment resuspension rates that are approximately the same

as those observed during the pilot study.


Average Values


Hot Spot m Pilot Study Cove(2) 

Liquid Limit 113.3 119.8 
Plasticity Index 46.7 50.2 
Water Content 153.9 147.1 
Specific Gravity 2.28 2.48 
% Fines 58.2 75.8 

(1) Based on 7 samples 
(2) Based on 12 samples 

Impacts: EPA estimates that contaminant release during Hot

Spot dredging will be higher than that during the Pilot

Study. However, EPA has weighed the short term increases in

contaminant levels (PCBs and metals levels) in the vicinity

of the operation during its evaluation of remedial

alternatives under the remedy selection criteria. Dredging

operations will be closely monitored to ensure that

resuspension is kept to minimum in order to minimize

significant increases in the release of contaminants to the

Lower Harbor. The design process will examine appropriate

monitoring and/or physical barriers to minimize and contain

any releases.
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8.3 POTENTIAL RELEASE OF NON-AQUEOUS PHASE LIQUIDS


DCN #31, Page 5-10


PCBs in sediroents containing low level© of oil® (including

th* PCBS tb«***&Y«g}f thereforet &ay behave differently froia

P£Bs in an adsorbed; or dissolved stage* An associated

release of STAPI, from oily sediments upon dredging would not

be modeled or represented adequately by consideration of

suspended sediment alone and extrapolating from turbidity

and suspended solids observations*


DCN #31, Page 5-28


estimate of the flux daring dredging has lifcely been

underestimated because it does not consider the all

that has been observed in the area where dredging is

proposed,


EPA RESPONSE 8.3


The contaminant release estimates for the Hot Spot are based

on elutriate tests performed on Hot Spot sediment. While

the elutriate test does not directly address the contaminant

level in a floating sheen, it does provide site-specific

data on contaminant release. The contaminant release

estimates also include a safety factor of 2 to account for

variable conditions.


Surface floatable samples were taken in the vicinity of

sediment sampling operations in the Hot Spot. This effort

is described in EFS Report 2. The results of this sampling

indicate that the surface floatable patch or oily sheen

which forms when the bottom is disturbed in this area can

contain high PCB concentrations. Any such releases at the

dredgehead should be taken up the suction line of the

dredge. However, other facets of the dredge operation

(raising and lowering of spuds, movement of swing cables,

workboats, etc) may result in an oily sheen on the surface.

Steps can be taken to control this sheen, such as placing an

oil boom around the operation. EPA will determine during

the design phase the appropriate method of minimizing this

particular type of potential release.


8.4 CHANGES IN ESTUARY HYDRAULICS DUE TO DREDGING


DCN # 31, Page 5-12


!Fhe pilot study and the JISFS do not take into account

changes in tidal hydraulics which would toe caused by

dredging.
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EPA RESPONSE 8.4


Report 2 of Engineering Feasibility Study addressed changes

in tidal hydraulics which would result from dredging in the

Upper Estuary. This evaluation indicated that removing the

surface layer of contaminated sediment (up to 2 feet) would

have minimal impact on tidal hydraulics. The majority of

the dredging will occur in the top 2 feet of sediment, with

a minimal dredging up to a depth of four feet. Refer to

Figure 7 in the Record of Decision Summary (page 44) for a

depiction of the limited extent of highly contaminated

sediment at depths greater than 2 feet.


8.5 VOLATILIZATION OF PCBS DURING DREDGING & DISPOSAL


DCN #31, Page 5-12


government has Arbitrarily ignored this

pathway completely in its documentation of the proposed "hot

spot** remedial action.


EPA RESPONSE 8.5


EPA has considered volatilization of PCBs during its studies

for the Hot Spot.


EPA has performed a number of studies to examine potential

volatile emissions from dredging and disposal activities.

These studies include: modeling of PCB emissions (EPA, 1987,

Thibodeaux, 1989a, and Thibodeaux, 1989b); bench scale

evaluations of volatile emissions from New Bedford sediment

(Brannon, 1989); and ambient monitoring as part of the pilot

dredging study. These documents, with the exception of the

ambient monitoring as part of the Pilot Study, are in the

Administrative Record. Section 2.4.3 of this document

states that the ambient air monitoring report will be

completed when data validation is completed. EPA has made

the supporting data from this study available to the PRPs

(see DCN #40) .


EPA will evaluate the results of the above mentioned studies

in the course of completing the pre-design studies for the

dewatering facility. The Hot Spot FS did indicate that

extensive air monitoring or controls may be required as part

of a dewatering facility.
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8.6 PILOT STUDY TOXICITY TESTING


DCN #31, Pages 5-15 and 16


Mkewise, with th» toxicity testing results, it is

ia$0ft«ib;fc& to «¥*3,o«t« the potential iapatc&s of tix*

recommended; alternative without the detailed results,


EPA RESPONSE 8.6


The Pilot Study's monitoring program had the following

principal objectives:


1) Gather sufficient data to address the technical

questions regarding contaminant release associated with

the dredging and disposal operations.


2) Protect the environment and regulate pilot study

operations.


The biological monitoring (toxicity testing) was conducted

to ensure that the project met the second objective. The

biological monitoring was conducted to detect impacts

associated with any and all contaminants in the water

column.


The biological monitoring tests used during the Pilot Study

were developed at EPA's Environmental Research Laboratory in

Narragansett, Rhode Island. These tests included the

measurement of contaminants in tissue of blue mussels, acute

and chronic toxicity tests developed for the Effluent

Toxicity Testing Program, and blue mussel scope of growth

tests.


Pre-operational monitoring provided data on baseline

contaminant concentrations in water, bioaccumulation of

contaminants in mussels, and biological effects on a variety

of organisms. These baseline data were used to identify

contaminant concentrations and biological responses that

were "acceptable" compared to existing conditions.

Monitoring data collected during each operational phase of

the project were compared to the baseline information to

detect statistically significant and/or biologically

relevant changes. During the Pilot Study, no statistically

significant or biologically relevant changes were detected.


The biological monitoring effort is summarized in the

Interim Pilot Study Report. Several technical papers on

this subject are currently being prepared by the EPA

Laboratory.
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8.7 SEDIMENT RE SUSPENSION DURING PILOT STUDY


DCN #31, Page 5-19


obviously toeing transported out of the cove where the


DCN #32


The PRPs submitted an aerial photograph of the pilot study

operation taken on 11/25/89.


EPA RESPONSE 8.7


EPA evaluated sediment resuspension and transport during

both the Pilot Study and the Engineering Feasibility Study

(EFS). During the EFS, EPA evaluated the physical

characteristics of the sediment. EPA determined that one

sediment fraction was by far the slowest to settle and

deposit and was the easiest to resuspend (i.e., the "mobile"

fraction). This mobile fraction of the sediment comprised

28 percent of the EFS composite sample, and the percentage

of this mobile fraction in the sediment varied from 1 to 60

percent in the Upper Estuary. Coarser sediment fractions

comprised 72 percent of the EFS composite sample. Near-

field models predicted that only a small fraction of the

coarser sediments would move 100 meters from a dredging

operation. The model also predicted that a large fraction

of the mobile fraction suspended sediment would move beyond

100 meters of the resuspension point (i.e., dredging

operation). Based on these modeling estimates, typical

concentrations at a radius of 100 meters from the dredgehead

would be approximately 12 mg/1 above background levels,

resulting in a bulk-sediment release rate estimate of 40

g/sec. Report 2 of the EFS contains a detailed discussion

of this evaluation.


During the Pilot Study, the dredge operations were varied to

determine operating procedures which minimized resuspension

at the dredgehead. For the cutterhead dredge, operating

adjustments resulted in a sediment resuspension rate of 20

g/sec, as compared the 40 g/sec estimate discussed above.

EPA sampled monitoring stations along cross sections of the

cove during pilot study dredging operations. EPA did not

detect a well-defined plume of resuspended sediment, and

conditions returned to background levels within 500 feet of

the dredging operation.


The aerial photograph submitted by the PRPs was taken on

November 25, 1988 between 12:00 and 12:30 p.m. On this day,
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dredging operations had ceased at approximately 11:30 a.m.

so that the dredge's swing anchors could be moved while

sufficient water was available for the work boats to

operate. The plume of suspended material evident in the

photo is being generated by the work boat moving the dredge

and is not representative of a plume caused by the dredging

operation. Moving the swing anchors required the workboats

to operate at full throttle in the shallow water. The Pilot

Study recommends placing swing anchors on shore to eliminate

the need for this type of operation.


8.8 TURBIDITY MONITORING DURING PILOT STUDY


DCN #31, Page 5-20 and 5-21


Sediment; remispension in the immediate vicinity of the

worJclng dre<3g<*& was also evaluated g$ing turbidity data

collected toy Riazo Associates personnel on two separate

occasions..., Turbidity monitoring conducted within

approximately 100 to 700 feet of the active dredges was

performed on December 22, 1988 and .January 13, 1989 froia a

small tooat* The Matchbox and Cutterftead dredges were

operating during thes<* two data collection events»

Turbidity measurements in December 1988 ranged between 5*2

and 130 NTU, and had a mean response of 34 NTU.


EPA RESPONSE 8.8


The dates the PRPs conducted monitoring (December 22, 1988

and January 13, 1989) were not days on which the dredge was

being operated in order to minimize sediment resuspension.

On December 22, 1988 the cutterhead dredge was excavating

the Confined Aquatic Disposal (CAD) cell and was removing

uncontaminated material. Operating parameters during the

movement of uncontaminated material were considerably

different from those when contaminated material was being

removed. The production rate was 75 cy/hr for

uncontaminated material as compared to 35 cy/hr for

contaminated material. A higher sediment resuspension rate

would be expected at the greater production rate. On

January 13, 1989 construction of the CAD was underway.

During this period, EPA detected higher suspended solid

levels in the cove. These higher suspended solid levels

were caused by the CAD operation and not by the dredging

operation.


The term "turbidity" represents a complex composite of

several variables that collectively influence the optical

properties of water. Attempts to correlate turbidity with

the weight concentration of suspended matter (suspended
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solids) are often impractical. EPA monitored total

suspended solids (TSS) during the pilot study because this

measure more accurately reflected contaminant release

directly associated with the dredging and disposal

operations. The Pilot Study showed that TSS levels in close

proximity to the dredge were elevated and diminished further

away from the operation in relation to background levels

measured outside the cove.


8.9 DREDGE PRODUCTION


DCN #31, Page 5-24


The cutterfeead dredge resuspendad contaminated sediment at

an average rate of a*»« g/s, at a mean, production of 20

cy/hr., * The 35 cy/hr production rate represents a 76%


over that attained during the pilot study.


DCN #31, Page 5-26 - 5-27


A Detailed analysis of the relationship between dredge

production rate and sediment resmspension rate should be

prepared by the AC0£ to evaluate the potential sediment

resuspension rate during full scale implementation,


DCN #31, Page 5-30


If the government believes that a production rate of 35

ov/hr is attainable in the "hot spot* sediments, tnen an

analysis and explanation supporting the increased production

rate over the pilot scale rate is required in order to

demonstrate its validity,


DCN #35, Page 8


In general, the data presented in the Report do not

substantiate tne conclusions reached in the Deport, in

regard to sediment resuspension at the dredgehead**


DCN #35, Page 14


The average of the values for resuspension rate R in this

table is 23,. 6, not i?¥3. A plot of R versus ladder swing

speed (S> values in Table A~l is shown in Figure A-l in the

Appendix* This plot indicates no strong correlation between

& and K.


EPA RESPONSE 8.9


Various dredge operating parameters (swing speed, depth of

cut, cutterhead rotation, pump operation) influence the
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level of sediment resuspension at the dredgehead. These

operating parameters were constantly adjusted during the

early stages of dredge operation to determine a combination

which minimized sediment resuspension. For the cutterhead

dredge, EPA computed sediment resuspension rates from 4 days

of operation which were representative of the recommended

operating procedures. (The four days of operation were Nov.

22, 23, 25 and Dec. 17, 1988.) The average resuspension

rate for these four days was 12.1 grams per second. EPA

also computed sediment resuspension rates for January 8,

1989 when the cutterhead dredgehead was rotated at full RPM,

approximately twice the speed of the other days. This

increase in rotation resulted in a higher sediment

resuspension rate, which brought the overall resuspension

average up to 21.6 grams per second. Due to the variability

in the factors which influence sediment resuspension at the

dredgehead, EPA used a resuspension rate of 20 grams per

second for the contaminant release estimates contained in

the Hot Spot FS.


Based on the Pilot Study results, EPA determined that two

passes of the dredge were necessary to reduce sediment PCB

levels to approximately 10 ppm. The cutterhead dredge

attempted to remove the top 1.5-2 feet of material in the

initial pass over an area. During the second pass, the

dredge attempted to just skim the surface and remove very

little additional material. EPA estimates the production

rate for the first pass of the cutterhead dredge to be 35

cubic yards of sediment removed per hour of dredge

operation. When the second pass is taken into account, the

production rate for a specific area decreases to 20 cubic

yards of sediment removed per hour of dredge operation. The

sediment resuspension rates determined from the pilot study

were based on sampling carried out while the top layer of

sediment was being removed, at an approximate production

rate of 35 cubic yards per hour, the same production rate

recommended in the Hot Spot FS. Several passes over an area

would be required in areas where contamination of 4,000 ppm

or greater extends below a depth of 2 feet.


8.10 POTENTIAL PROBLEM SITUATIONS DURING DREDGING


DCN #31, Page 5-32


#une 19&£ ACO1 report <Jid not address the levels of J?CBs

during pilot study prô lesi situations: and this


potential needs to be evaluated for "hot spot" dredging*
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EPA RESPONSE 8. 10


One significant result of the Pilot Study was that problem

areas relating to dredge operation were identified.


Monitoring of 4 harbor stations took place during the first

four days of operation for each dredge. Monitoring at an

array of stations within the pilot study cove took place

during the first three days of operation for each dredge.

These monitoring efforts involved hourly sampling at each

station during the dredge's operating period and covered

periods when operational problems were encountered. The

monitoring effort detected elevated contaminant levels on

several occasions which were related to operational

problems. These problems were associated with the matchbox

dredge's depth of cut and the placement of diff users

placement during CAD.


8.11 POTENTIAL ENVIRONMENTAL IMPACTS DURING PILOT STUDY


DCN #31, Page 1-5


already the IPÂ S pilot dredging program alone fcas

acres of wetlands a situation for which a private developer

would be castigatê  and sanctioned by the EP& itself*


DCN #31, Page 1-31


first, EPA c&aimed that It negated no permits or approvals to

conduct Its pilot dredging program* That program resulted

in dredging and destruction of acres of wetland, fcanfes. and

submerged lands to create the CDF and the CAD units**., B$*&

plans to leave the. CDF in place forever*


DCN #31, Page 5-33


and biological monitoring during

dredging pilot study demonstrated measurable and possibly

very significant environmental impacts to the study area

daring pilot dredging.


EPA RESPONSE 8.11


Many state and federal action levels are exceeded and the

environment is negatively impacted by the existing

conditions in New Bedford Harbor. EPA considered short term

releases of contaminants in the vicinity of the dredging and

disposal operations and concluded that these releases were

unavoidable. However, EPA attempted to minimize any

increases in contaminant levels being released to the Lower

Harbor. Monitoring during pilot study operations detected
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only 4 occasions when contaminant levels exceeded the

critical levels established prior to the start of

operations. These short term spikes in contaminant levels

were associated with obvious operational problems or extreme

weather events. Monitoring of the entire operational period

of the pilot study did not indicate that operations resulted

in a significant increase in the release of contaminants to

the lower harbor.


As part of the Pilot Study, EPA constructed a Confined

Disposal Facility (CDF) along the New Bedford shoreline.

EPA also dredged within a small cove in the Acushnet River

Estuary. The CDF was partially constructed below the high

water line. Approximately 700 feet of disturbed shoreline

and 50,000 square feet of subtidal area was lost. The

dredging disturbed approximately 100,000 square feet of the

estuary bottom. Both of these areas are within the confines

of the Superfund Site containing bottom sediments with

elevated levels of PCBs. No vegetation or valuable habitat

resources were lost. The appropriate state and federal

regulatory agencies participated in the planning and

approval process which led to the Pilot Study.


The Hot Spot remedial action will make use of the CDF area

for support operations. The final disposition of the CDF,

as well as that of the treated sediment, will be addressed

by the second operable unit for the Site.


8.12 PRP ACCESS TO PILOT STUDY SITE


DCN #31, Page 5-36


on beiiaJLf of the daltentf*nt* Bisao associates

requested access to the Site during the pilot dredging

program to collect samples and to ofcŝ ve actual

operations and. the decision criteria process, We were


EPA RESPONSE 8.12


Representatives of the PRPs were on site observing

operations during most of the Pilot Study, beginning the CDF

construction phase and continuing through dredging

operations. PRP representatives were also allowed to sample

effluent from the CDF. The log of visitors to the Site

documents their presence and activities. The only PRP

request for Site access that the EPA denied was their

request to place an individual on the operating dredges.

EPA could not honor this request because it was not feasible

due to the limited space available on the dredges, and the

varying number of government personnel involved in
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monitoring the dredge. PRP representatives were allowed,

and in fact did, observe dredging operations from an

adjacent boat that operated in close proximity to the

operating dredge.


8.13 CONFINED DISPOSAL FACILITY (CDF)


DCN #31, Page 1-16


/» « . There is no data that ha& &een collected by the.


fovernment and release*! to the public showing that tfe» CDF
s sta&ie. Visual observation suggests that significant

subsidence and erosion has occurred, jeopardizing the


of the structure*


DCN #31, Page 5-37


The j«i<J wave impact and its resolution should be

incorporated into any design/construction discussion for

CBFs in water.. » « There is no mention of the significant

wave problems that developed during the construction of the

existing CDF that resulted in significant construction

delayst as well as decreased storage capacity in the cell.


DCN #31, Page 5-38


fhere Must fee real and sound basis for any conclusion that

tins di£e is stable -,» signifioant re-eonstruction mtjst be

completed before it is used as part of a remedial action,

and there is a resl question about the CDF's integrity

on defendants observations,


DCN #35, Page 7


Possibly the fact that tfe* €?DF never attained the <3esire<3

ponding 4epth of 3 ft $&« ,to the excessive leakage through

the sheet pile dividing wall would explain this poorer


DCN #35, Page 7


High polymer performance can only be expected with a

carefully designed system that provides for rapi<3 mixing and

flocculation fillet by settling of the coagwl&t«4 solids,,,,

The report does not contain sufficient data or analyses to

demonstrate that the CDF, as now constituted, can provide

adequate effluent quality for future dredging projects,
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DCN #35, Page 20


"Several concrete foundations located within tne primary

efefci also had a positive «ttict by increasing detection

an<3 siinimizing resuspemsion within the cell*" TMs comment

i« not sxplainfcd* • » » *Th$ $l«e of the secondary cell can

lifcely fee reduced in future CDF»»W No data is given to


this


EPA RESPONSE 8.13


In-water dike construction associated with the Confined

Disposal Facility is addressed on Page 35 of the Interim

Pilot Study Report. The USAGE recommendation for in-water

dike construction is that the pilot study specifications be

followed and that modification to the specified construction

procedures used during the pilot study be avoided.


Poor foundation conditions necessitated the placement of a

high strength geotextile along the in-water dike alignment

and the construction of this section of dike in stages.

Various monitoring devices were installed to indicate when

strength gain in the underlying sediments was sufficient to

allow the second stage of dike construction to begin and

when to allow the facility to be filled with dredged

material. These monitoring devices included strain gages on

the geotextile, settlement plates, piezometers and

inclinometers. The most critical point, from the standpoint

of dike stability, was immediately after the completion of

dike construction. The CDF was filled to elevation +10 MLW

during late December 1988 and early January 1989, which is

the period when the design capacity of the CDF was utilized.

Currently the CDF contains dredged material to elevation

+6.0 MLW with very little water on the surface.


Since the completion of the pilot study the dike slopes on

the interior of the CDF have suffered some erosion due to

heavy rainfall events and the uniformly graded material used

on the interior dike slopes. However, this erosion has not

effected the structural integrity of the dike or resulted in

the release of dredged material or leachate to the harbor.


The CDF will have to be upgraded prior to use during Hot

Spot remediation, but upgrading the CDF will not involve a

major construction effort. Dike slopes will require

regrading and the addition of some material to bring them up

to the design cross section.


During the pilot study a polymer was added to the flow at

the weir between the primary and the secondary cells to

promote additional settling of suspended material in the
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secondary cell prior to the discharge of the water back to

the estuary. The Interim Pilot study Report describes the

procedure and the results obtained. The polymer was

selected as result of testing performed during the EPS.

These tests and the design methodology for the system are

described in EFS Report 7 .


The structures within the CDF had a positive effect on

settling. They acted as baffle dikes and prevented short

circuiting of the flow within the CDF and they broke up

currents created by the wind.


8.14 PCB REMOVAL


DCN #31, Page 5-40


report fpage 23} states that in Area x the cutterfcead

dredge left the bottom with an average of 84 ppm PCB after

one pass with an average cut of 1+5 feet* In Area 3 the

same dredge left the bottom with an average 10 ppm PCB after

an average cut of i»l feet using a second or sweep pass, NO

data is presented which substantiates this statement or

which indicates how representative this data is.


DCN #35, Page S-2


The report (page 23) states that in &rea 1 the catterhead

dredge left the bottom with an average of 84 ppm PCB after

one pass with an average cut of 1.5 ft* In Area Z the same

dredge left the bottom with an average 10 ppm PCB after an

average cut of I,*! using a second or sweep pass. No data is

presented which substantiate this statement** . *The Report

(pages 46 and 4?) refers to preliminary sediment sampling

and: sampling for removal efficiency. It states that this

data will then be used in determining the* removal efficiency

of each dredge. If this data is not in the report, how can

the Report state that the dredges are efficient in


DCN #35, Page S-3


cross sections and mass balances for solids and PCB

are a difficult tout a critical measurement and control

requirement for this project*,* The report neither describes

data collection procedures nor contains data substantiating

recovery of pCB-contaminated materials*


DCN #35, Page 13


ttse of a - second pass over the area is less productive than a

cleanup swing as noted above, The depth of the cutter in

the cleanup pass as well as the digging pass is
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important.,** ISie three dredges used were able to affectively

remove the contaminated: «*£i*«ftt while mi*i&mi*in# the amount

of sediment removed. *?he Report gives no data which

supports these statements ̂.̂ i&e. Report states that sediment

PCB levels at 0*S ft* intervals for a 3 ft* depth are

contained in Appendix s» Appendix 5 is not in the

These data, along with after dredging cores of similar

depth, are critical to the ateasurement of the effectiveness

of dredging in removing PCB~confcaminated materials, The

spacing of the cores is not indicated, core spacing is, of

course, a critical aspect of a sampling program.


DCN #35, Page 21


(3rM size is not a given,* * Sampling of the top 3 inches is

not adequate since this wojtild: not show any redi&trifciafcion of

contaminated material into deeper portions of the bottom*


EPA RESPONSE 8.14


EPA determined that two passes of the cutterhead dredge are

required to reduce contaminant levels in the sediment. This

determination is based on sampling conducted immediately

upon completion of dredging in areas 1 and 2. Contaminant

levels in these two areas prior to dredging were similar, as

is shown below:


AVERAGE PCB LEVEL (ppm) 

Horizon Area 1 Area 2 
0-6" 226 385 
6-12" 12 34 
12-18" 8 5 
18-24" 4 1 

The cutterhead dredge made one pass through area 1 and

removed on average 1.5 feet of sediment. The average PCB

level in the remaining sediment was 8 ppm. In area 2, the

dredge made two passes and removed on average 1.1 feet of

sediment. The average PCB level in area 2 in the remaining

sediment was less than 10 ppm. EPA determined the quantity

of sediment removed and the thickness of the sediment layer

by comparing hydrographic surveys taken prior to dredging

and immediately after dredging. EPA determined contaminant

levels by analyzing sediment cores. In area 1, 32 samples

were taken from the (125 foot by 170 foot) area and were

composited into 8 samples for analysis. The sediment

analyzed was taken from the top 3 inch horizon. In area 2,

16 samples were taken from the (60 foot by 90 foot) area and

were composited into 4 samples for analysis. The sediment

analyzed was taken from the top 3 inch horizon.
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The Interim Pilot Study Report contains a typical cross

section of the dredging areas. EPA prepared numerous cross

sections to determine the quantity of material removed.


8.15 DREDGING AND OPERATIONS


DCN #35, Page S-2


report contains no indication that a high precision

system was t*$e4 in th* st«d¥*,*,The *»pwrfe


no data on cutterhead depth- *.**» Survey procedures; issed. in

th* Pilot study are not des-crlfcedj nor are cross section

data presented to confirm the estimated quantities*


DCN #35, Page 4


Swing Speed:, Rate of advance, Cutterhead RM, Dredge pump,

Depth of cut,,, The Report does not discus; vrhat rates £or

the factors in the above list comprise Standard Dredging

prooed̂ tre. we do not believe that the Report prê ente

sufficient data to justify the setting of any values for the

factors listed.. . , General Dredging practice also does not

provide the appropriate approach to the work or the degree

of precision required.


DCN #35, Page 5


sorreet approach cannot be made without speoiallf fitted

equipment and adequate procedures to assure cleanup without

excess dredging quantities« . . , it is interesting to ofcserys

that no value is given for the depth of cut "when developing

plans for the upper Estuary, **


DCN #35, Page 10


contaminant release rate© ar.̂  related strongly to suspended;

solids generation» The data Contained in the Report do not,

however, substantiate that «low speeds result in lower

suspended solids generation


DCN #35, Page 13


fhe report makes no siention'of cutter depth while dredging

or whether cutter depth was Iml̂ vssted for tide changes.*,, A

depth of cut of 2 ft, with dT*l &*>*• advance proved to be ttie

most effective, There are m -data in the Report support

this statement,
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DCN #35, Page 14


Report does not indicate how dredge slurry flow rates or

solids concentrations- were wHgnreedU » , » « while


minimizing the amount of material removed. The Report

presents no data which substantiate this statement,


DCN #35, Page 21


data contained in the Report does not tfewonstrate the

capability to dredge to the precision implied in th» Report.

Accurate, precise surveys are critical to a project of this

type*


EPA RESPONSE 8.15


Dredge Position: The Pilot Study dredging areas were

located within a cove in close proximity to the shoreline.

EPA established visual ranges on shore to define the limits

of the dredging areas. EPA used these visual ranges to

position the dredge.


Cutterhead Location: Operating the cutterhead dredge with

the dredgehead lowered two feet into the sediment was the

most effective way to minimize sediment resuspension. This

setting was used for the first pass through both areas 1 and

2. For the second pass through area 2, the cutterhead was

set at the sediment/water interface to attempt to skim the

sediment surface to remove minimal additional material.


Hydrographic Surveys and Sediment Sampling: EPA performed

hydrographic surveys of the dredging areas on the following

dates:


September 12, 1988 Survey of areas 1 and 2. Dredging began

on November 21 in area 1.


December 15, 1988 Survey of area 1 after contaminated

sediment had been removed. Dredging was

completed on December 13.


January 6, 1989 Survey of area 1 after CAD cell had been

excavated. Dredging was completed on

January 4.


January 24, 1989 Survey of areas 1 and 2 after

contaminated sediment was removed from

area 2 and placed in area 1. Dredging

was completed on January 20.
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June 22, 1989 Survey of areas 1 and 2 after capping

and consolidation of CAD cell. Capping

completed on February 11.


A Corps of Engineers crew performed the surveys using a

vessel with electronic positioning eguipment to establish

horizontal and vertical control.


EPA sampled dredging areas immediately after dredging on the

dates listed below. Samples analyzed were taken from the

top 3 inches of sediment after dredging.


November 30, 1988 Sampling of cutterhead work area in area

1. Dredging was completed on November

29.


December 7, 1988 Sampling of Mudcat work area in area 1.

Dredging was completed on December 6.


December 14, 1988 Sampling of Matchbox work area in area

1. Dredging was completed on December

13.


January 23, 1989 Sampling of Matchbox work area in area

2. Dredging was completed on January

13.


January 24, 1989 Sampling of cutterhead work area in area

2. Dredging completed on January 20.


Cutterhead dredge operating procedures are discussed

generally on pages 21-24 of the Interim Pilot Study Report.

Appendix 1, page 1-2 provides a more detailed discussion of

dredge operation. The following information is included in

this Appendix:


Swing Speed: Swing Speed was kept steady and as slow as

possible


Cutterhead Rotation: 50% of maximum (approximately 20 RPM)

Depth of Cut: (i.e., dredgehead location) 2 feet

Width of Cut: 60 feet

Dredge Pump: Operated at maximum RPM


EPA did not correlate swing speed to sediment resuspension.

Information from other projects indicated that with all

other factors held constant, slower swing speed resulted in

lower sediment resuspension at the dredgehead. Visual

observation of sediment resuspension during the (early

stages) of the pilot study confirmed this information. EPA

instructed the dredge operator to minimize tho swing speed.

Measured swing speeds during the pilot study ranged from
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0.34 to 0.58 feet per second, with an average of 0.50 feet

per second. The dredge had the capability of attaining a

swing speed of 1.3 feet per second. Maintaining a steady

and slow swing speed is dependent on the operator's

abilities. EPA does not consider the variation in swing

speeds during the pilot study to be significant.


EPA measured the flow rate and density of the slurry

discharged into the CDF with a flowmeter and density gauge

in the pipeline prior to the discharge point.


8.16 OTHER CONTAMINANTS


DCN #31, Page 1-2


Unresolved concerns range from the resuspension of feeavy

metals trom the sediments into the water column *« .


DCN #31, Page 1-14


Dredging will simplv aggravate the problem posed by the real

pollutants: disturbance of the harbor sediments through

dredging will resusspemJ metals and PAHS in the water, where

they can do the most harm.


DCN #31, Page 1-15


Second, as indicated above, EPA and the Corps of Engineers

have failed to properly address the problem o£

of a multitude of contaminants during the dredging and

handling of sediments.


EPA RESPONSE 8.16


EPA conducted monitoring during the Pilot Study to detect

the release of heavy metals. Contaminant levels were

elevated in close proximity to the operation, but the levels

returned to background levels within approximately 500 feet

of the dredge. Monitoring did not detect the release of

metals to the Lower Harbor. The estimating procedure for

metals released during dredging is the same as that for

PCBs. Release estimates for the Hot Spot are in Table 5-2

of the Hot Spot FS. Levels of metals in pilot study cove

are similar to those in the Hot Spot.


The physical disturbances due to dredging which result in

PCB release will also release other contaminants. Operating

the dredge in the manner recommended by the Pilot Study will

minimize sediment resuspension and all contaminant release.

The dredging operations will be monitored for releases of

PCBs and other contaminants.
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EPA has not ignored other contaminants. PCB levels in the

sediment and water column far exceed those of other

contaminants.


8.17 COST ESTIMATES


DCN #35, Page S-3


estimate i* provide** for scaling up the £ilot

rental rate to a cost for the hot spot or fail-seals

dredging


DCN #35, Page 6


daily rental rate ipuo-ted is not particularly relwant as

a measure of tlie dredging cost of the proposed hot Spot or

full seals dredging programs* . , » The daily rental rate

presented in the Report for dredge, operator and attendant

plant bears little relationship to the dredging program..,*

Further we have a substantial concern that a conventional

unit price, limp sum or performance orientated contract is

appropriate for the proposed work.


EPA RESPONSE 8.17


Cost estimates for conceptual remedial actions including

dredging were included in Report 11 of the Engineering

Feasibility Study. The Interim Pilot Study Report did not

include any detailed cost estimates.


Detailed plans and specifications and cost estimates will be

developed during design. The Corps of Engineers design

process calls for "Value Engineering," and cost effective

options to achieve the goals of the project will be

examined. The design process also includes an assessment of

the most appropriate type of bidding for all portions of the

project.


8.18 EQUIPMENT AVAILABILITY


DCN #35, Page 5


fixe proposed work is so unique and cost projected by the

Report so high that a common dredge is the least important

factor in a successful job*


DCN #35, Page 12


The report describes the difficulties encountered with

positioning anchors, their holding capabilities in the bed
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siaterials and the turbidity generated form anohoif handling.

This issue, is an example of the problems resulting from the

use of "conventional, readily available equipment*1* <  »

Placing anchors on the snore as treoowmen4e4 in tlM* report

would involve the rehandling of relatively long anchor wires

as the dredge progresses and relocates itself, iMs long

wire would toe a source of turbidity generation* We believe

that an analysis is raguiarac! to d̂ monetrate the

of this proposal.


EPA RESPONSE 8.18


The Pilot Study evaluated three dredges, one of which was a

specialty dredge (Matchbox) designed to remove contaminated

sediments. These three dredges were selected after a

thorough review of available equipment by a team of experts.


EPA recommended an appropriately sized cutterhead dredge for

dredging in New Bedford Harbor based on its documented

performance. The cutterhead dredge is a standard piece of

equipment that is readily available from numerous

contractors.


The Interim Pilot Study Report recommended that swing

anchors be placed on shore to address the problems of

holding capability and sediment resuspension from anchor

handling. Modifications to the cutterhead dredge which

eliminate the need for swing anchors would be acceptable,

but EPA does not consider this necessary.


8.19 CONFINED AQUATIC DISPOSAL (CAD)


DCN #35, Page S-3


Five months after the placement of the CAD cap the Report

does; not contain cross sections showing the cap condition.


DCN #35, Page 9


The one set of cross sections *elati«g °̂ th& CAD

development are presented in Figure 3-3, page 3~4 of the

Report* These sections are not fully annotated, fhese

sections do not confirm that a 2 to 3 ft, cap has been

placed in the CAD.


DCN #35, Page 21


page 40, paragraph 4 of the jieport states that "contaminated

sediment was successfully placed in a CAD cell and capped

during the pilot study«w This statement is inconsistent
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with the fact that sampling worfc is "fco fce done dmring the

second phase: to determine If & <sap has *---- ^̂ -̂t..

placed*


EPA RESPONSE 8.19


EPA did not consider Contained Aquatic Disposal (CAD) for

the Hot Spot operable unit. The final Pilot Study report

will contain a detailed discussion of CAD, which will be

evaluated as a potential disposal method in the Feasibility

Study for the remainder of the Upper Estuary and Harbor.


###
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SECTION 9.0 - UNIT PROCESSES


9.1 SYSTEM INPUT RATES


9.1.1 SEDIMENT FLOW INTO THE CDF


DCN #31, Page 6-1


report states that, the OB&C& recommended operating the

dredge at « flow rate of 3,100 gallons per


for an operating time of 3 to 4 htmrs per day* At 2

gpm, 4 hours of pumping psr day- yields- 5$4,0$Q gallons

day. However, the process flow diagram Indicates that

incoming flow rate from the dredging operation is $90,000

gallons per day, a 37 percent increase over the maximum

US&.CE recommended value* This flow rate vrcmld cause

additional resuspension.


EPA RESPONSE 9.1.1


The flow rate shown on the process flow diagram in the Hot

Spot FS is incorrect. However, the calculations in the FS

are based on a dredge production rate of 35 cy/hr

recommended by the USAGE (Page 7-13 of the Hot Spot FS) .


9.1.2 ESTIMATE OF SOLIDS


DCN #31, Page 6-2


The report does not address the impact and expense of

running the system for a longer period as a result of the

dredging operation taking longer because of higher bulk

volume of dredged sediments with higher in-situ sediment

solids content*


EPA RESPONSE 9.1.2


For the purpose of the Hot Spot FS, an estimated sediment

moisture content of 50 percent by weight was used as the

basis for determining the "dry" tons of solids requiring

removal and subsequent treatment. Any variations from the

assumed moisture content of 50 percent would have minimal

impact, if any, on the length of the dredging operation.

Variables such as inclement weather and clogging of the

dredgehead due to bottom debris would have a greater impact.


9.1.3 SOLIDS FROM PILOT STUDY


DCN #31, Page 6-3
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The report states tftat «$proKim&t«$y s,50<3 oy ot

from the pilot study is already in the CDF* However, when

the «hot spot* sediments that $r« placed in t&fc CBF -are

dredged out to be dewatered and incinerated, the existing

6,$QO eyt us well as the solids that have eroded from the

CDF walls and the existing CDF walls that will come into

contact or iaist with dredged sediments* will be ml&ed with

the "hot spot" sediments,


EPA RESPONSE 9.1.3


The 6,500 cy of material placed in the CDF during the pilot

study has been covered with a layer of clean dredge

material. The ultimate disposition of this material, which

has an average PCB concentration of 100 ppm, is currently

being addressed in the second operable unit FS.


Mixing of the Hot Spot sediment with the underlying material

in the CDF is expected to be minimal during discharge to the

CDF. The material placed in the CDF during the pilot study

has consolidated leaving a hard-packed surface. Discharge

of dredged Hot Spot sediment through a diffuser is not

expected to erode the structural integrity of this surface.


EPA inspected the walls of the CDF and found that erosion is

minimal and can easily be repaired.


Removal of the Hot Spot sediment from the CDF with minimal

removal of additional material underlying the Hot Spot

sediment and walls of the CDF can be facilitated by a number

of operational controls. Topographical surveying of the

current bottom elevation of the CDF can provide the means to

control the vertical cut of the dredge/excavating equipment

during removal of the Hot Spot sediment. Lining the inside

of the CDF walls with a synthetic liner would not only

minimize erosion of the CDF walls but would also serve as a

physical barrier to mixing of the CDF and Hot Spot material.


The design phase will examine the most appropriate use of

the CDF, particularly for sediment dewatering. Upgrading of

the facility, as well as the potential use of (enclosed)

tank structures, will be examined in detail during design.


9.2 SEDIMENT DEWATERING


DCN #31, Page 6-11


The conceptual design leases several operating features for

the sediment dewatering process undefined:
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Storage of dewatered sediment; prior to incineration is

not addressed?


o Retired/available storage


o control features for r̂ ~on/rwt->o££


o controls tor segregation and avoidance of oross

contamination and air emissions*


o Odors and air emissions from accumulated sediment*


DCN #31, Page 6-13


The feasibility study does not address now e<jaip»ent sizing

and operating costs for dewatering were adjusted" to

accommodate dewatering from 20% to 62% solids**. Additional

water Content entering the incinerator has a dramatic impact

on operating cost, as that water will be evaporated.

Sensitivity of energy consumption in the incinerator to

performance of the dewatering unit should be addressed in

the feasibility study, particularly as it relates to

incinerator performance and the operational costs.


DCN #31, Page 6-15


An extremely brief report on the dewatering pilot test was

provided* It did not appear to consider the variations in

sediment characteristics over many of the different

operating conditions that may be encountered.


EPA RESPONSE 9.2


The need and available capacity for storage of dewatered

sediment prior to incineration was not explicitly addressed

in the Hot Spot FS. This operational feature will be

addressed in detail during the remedial design phase where

all problems relating to integration of batch and continuous

process flows for a range of operating conditions and

contingencies are typically resolved.


Conceptually, solutions to the problem of dewatered sediment

storage may include the following steps:


EPA could store dewatered sediment short-term in the

immediate vicinity of the incinerator. Sediment

dewatered to 50% solids would have sufficient strength

to be handled by a front end loader and piled in a

staging area. An area approximately 1,600 square feet

located between the dewatering system and the

incinerator could accommodate up to 5 davs of dewatered

sediment ;
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EPA could provide multiple dewatering units to serve as

backup in case of mechanical failures; and/or


EPA could remove sediment from the CDF on an

intermittent basis, with the frequency determined by

the rate-limiting step in the process train (e.g.,

dewatering or incineration).


Operational controls for run-on/run-off, segregation and

avoidance of cross-contamination, and odor emission controls

from accumulated sediment are important and will be

addressed in detail during the remedial design phase.


Conventional technologies, such as the plate and frame press

or the belt filter press, have been used successfully and

dependably to dewater a wide range of industrial and

municipal wastewater treatment facility sludges for years.

Existing performance data indicates that these technologies

can achieve a solids cake having greater than 50 percent

solids by weight (E.G. Jordan/Ebasco, 1987a). On this

basis, a bench and/or pilot scale test of dewatering was not

included in the original bench scale treatment technology

program conducted by Ebasco/E.C. Jordan. For the purpose of

evaluating a feasible remedial alternative, it was assumed

that the Hot Spot sediment could be dewatered to a 50

percent solids cake for subsequent treatment.


During the course of the bench scale program, Ebasco/E.C.

Jordan was approached by O.K. Materials, a vendor of the

recessed chamber plate and frame dewatering technology.

O.K. Materials offered to conduct a single bench scale test

of their technology to determine the dewaterability of New

Bedford Harbor sediment. The scope of services was limited

to a simple physical analysis and one test conducted on a

sample of New Bedford Harbor sediment. No chemical tests

were conducted to determine the mass balance for PCBs. This

work scope was not intended to be as rigorous as the test

protocols set forth in the bench scale treatment program

work plan (E.G. Jordan/Ebasco, 1987b) for the other

treatment technologies tested.


The results of the test conducted by O.K. Materials and

reported in their three page memorandum confirmed the

ability of conventional dewatering technologies to achieve a

dewatered solids cake (using New Bedford Harbor sediments)

in excess of 50 percent solids.


The unit cost presented in the Hot Spot FS for dewatering

New Bedford Harbor sediment was based on a 38 percent solids

influent compressed to a 62 percent solids cakf.. Recent

discussion with O.K. Materials indicated that the unit cost
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to dewater a 25 percent solids influent to a 50 percent

solids cake would be less because the final percent of cake

solids is less. The filter press on which the cost

estimates for New Bedford Harbor were based is capable of

handling an influent stream from 1 percent solids on up.

The controlling factor is the quantity and percent solids of

the cake (C. Bearden, 1989). Based on these comments, the

unit price for dewatering used in the Hot Spot FS is

conservative.


The estimate for incineration cost is developed on a per ton

basis assuming 50 percent solids in the filter cake.

Additional fuel costs associated with burning a lower solids

content feed (e.g., 45 percent) are minimal. The cost to

process an additional 10 percent of feed by volume, due to a

lower solids content, is covered by the 20 percent

contingency used in the cost estimates. The added fuel

requirement for processing one tone of 45 percent solids as

opposed to one ton of 50 percent solids is approximately 1.5

gallons of No. 2 fuel. This cost is minimal in comparison

to the overall process costs of $374/ton.


The tests performed by O.K. Materials indicated a need for

the addition of a small amount of lime (0.05 Ita/gal) to

condition the sediment for dewatering. Lime added at this

rate will increase the amount of material to be incinerated

by approximately 1.2 percent. In addition to improving

sediment dewatering characteristics, the lime will have

several beneficial impacts. Lime will help to neutralize

hydrogen chloride (HCL) produced by the incineration of

chlorinated organics and will therefore help to reduce the

acid gas content of the primary combustion chamber effluent

stream. Lime will also raise the pH of the ash, which will

decrease the mobility of the residual metals. Overall,

addition of lime as a conditioning agent will have minimal

cost impact and should improve the incineration and handling

characteristics of the sediment.


9.3 INCINERATION


9.3.1 FEASIBILITY


DCN #31, Page 6-24


It is not certain what provisions are 8ifc<te for: the

incinerator feed cake to avoM PCB volatilization,, due to

atmospheric contact, to eliminate dust probJL̂ &s, &n<$ to

avoid rainfall and rehydration*.* * Proper conveyance of "hot

spot** soils feesd to the incinerator has not been

demonstrated*
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DCN #31, Page 6-25


fnese gases £HG1, HBrf Br2, BF] are extremely corrosive in

tft& gerttbter systems, resulting in fr̂ qpjent prolonged

shutdowns * 3?he low fusion temperatures of alkali awta!

salts lead to extreme foiling problem o** tfe* feeafc transfer

surfaces* It Is not apparent that these issues have been

considered in the evaluation of t&e incineration alternative

for this site*


DCN #31, Page 6-26


There has been no bench scale testing of inoineration to

generate data on sediment coisfoiastion ciharaoterietiô ^ ash

content, or potential air emissions*


EPA RESPONSE 9.3.1


The fundamental concept of incineration is the utilization

of extreme heat to volatilize and destroy organic compounds.

An afterburner on the incineration unit is used to destroy

the volatilized contaminants. The residual ash is tested to

ensure that the material no longer meets the definition of a

hazardous waste.


Incineration has been used at several hazardous waste sites

nationwide. A transportable rotary kiln was used at the

Nyanza Site in Ashland, Massachusetts; the Naval

Construction Battalion Center in Gulfport, Mississippi; and

the Times Beach dioxin Site in Times Beach, Missouri. Other

sites that have used incineration include: the Arco Swanson

River oil fields in the Kenai Wildlife Refuge, Kenai

Peninsula, Alaska; Tillie Lewis Food Cannery Site in

Stockton, California; the Cornhusker Army Ammunition Plant

in Grand Island, Nebraska; the Louisiana Army Ammunition

Plant in Shreveport, Louisiana.


Incineration has been demonstrated for PCB wastes ranging

from dilute aqueous streams (<1 ppm PCB) to pure PCB oil

waste streams. Incinerators can handle materials ranging

from 0 to 100 percent moisture content, 0 to 100 percent ash

content, 0 to 60 percent chlorine content, and materials

with heating values ranging from 0 to 25,000 BTU/lb. The

feasibility of incineration for the New Bedford Harbor

sediment is not in question. Specific equipment

configuration and operating parameters will be examined

during the design phase. For the purposes of the Hot Spot

FS, worst case conditions were assumed (i.e., low BTU/lb

heating value and high chlorine and moisture content).
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The incinerator systems on the market today have extensive

provisions for handling PCB contaminated materials or other

materials with high organic chlorine content. These units

are constructed of corrosion resistant materials throughout

and routinely handle materials with higher chlorine content

than is present in the Hot Spot sediment. Since there will

be no boiler components, fouling of heat transfer surfaces

will not be an issue. Additional options include enclosed

feed systems (operated under negative pressure to minimize

fugitive emissions). Since dewatered sediment will have a

cake-like consistency, conveyance should prove relatively

straight forward.


The Resource Conservation and Recovery Act (RCRA)

incineration standards, which the incinerator will be

required to follow, specify three major requirements

regarding incinerator performance:


a. The principal organic hazardous constituents

(POHCs) must be destroyed and/or removed to an

efficiency of 99.99%. POHCs are hazardous organic

substances present in the waste which are

representative of those constituents most

difficult to burn and most abundant in the waste.

The incinerator's performance in treating POHCs is

considered indicative of overall performance in

treating other wastes.


b. The particulate emissions must not exceed 180

milligrams per dry standard cubic meter, corrected to

7% oxygen in the stack gas. Compliance with the

performance standard for control of part uculate

emissions is documented by measuring the particulate

load in the stack gas during the trial burn.


c. Gaseous hydrogen chloride (HCL) emissions must be

reduced either to 1.8 kilograms per hour or at a

removal efficiency of 99%. Compliance w.ith the

performance standard for control of gaseous HCL

emission is documented during the trial burn by

measuring HCL in the stack gas.


There will also be requirements for waste ana]ysis (before

and after treatment), operation of the incinerator,

monitoring, and inspections. Additionally, the incinerator

will be required to comply with any additional provisions

under the Toxic Substances Control Act (e.g., 99.9999%

destruction removal efficiency).


Two published technical articles on incineration of

contaminated soils describe the results of process and

emissions sampling and analysis.
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a. The first article, "Incineration of a Chemically

Contaminated Synthetic Soil Matrix Using a Pilot-Scale

Rotary Kiln System," describes the results of two tests

conducted on soils containing a range of concentrations

of contaminants typical of those found at. Superfund

sites. A complete series of pilot-scale test burns

was conducted and a battery of process and emission

samples were collected and analyzed. The results from

two tests indicate that the ash (treated soil) produced

by incineration met proposed regulatory limits for all

organics and metals, whereas the untreated soil

exceeded the regulatory limits for organics.


b. The second article, "ENSCO MWP-2000 Transportable

Incinerator," describes the results of several tests

using three full-scale mobile rotary kiln incinerators.

The first trial burns were compliance tests for a State

of Florida air permit. The kiln was tested at a feed

rate of 9,600 pounds per hour of solids over a wide

range of operating conditions. Combustion efficiency

was consistently above 99.9%, and particuLate emission

levels were less than one-half of the regulatory (RCRA)

standard. The second set of three trial burns included

PCB-contaminated soils and liquid PCBs. Destruction

and removal efficiencies (DREs) were consistently

higher than the Toxic Substances Control Act (TSCA)

requirement of 99.9999%. Particulate loading was

approximately one-quarter to one-half of the RCRA

standard. The third set of trial burns was conducted

at a site in Mississippi with dioxin-contaminated soil.

The dioxin surrogates hexachloroethane and

trichlorobenzene showed DREs greater than 99.9999%, the

RCRA standard for dioxin. The particulate emission

levels were less than one-half the RCRA standard.


Incineration of municipal solid waste (MSW) is a different

process than high temperature incineration of soils or

sediment. Although dioxins are sometimes generated in low

levels by MSW incinerators, dioxins have not generally been

reported from testing of hazardous waste and PCB

incinerators. There are several reasons why dioxins are not

usually detected in hazardous waste incinerators, such as

the one that has been selected in this remedy for the Hot

Spot sediment.


a. Hazardous waste incinerators are designed to

optimize mixing of the waste material with

combustion air. Oxygen is required to destroy

organics. When sufficient oxygen is not

available, organics may only be partially

destroyed, resulting in emissions of compounds


9-8




such as dioxins. Hazardous waste incinerators are

operated with excess oxygen and are designed to

maximize the mixing of oxygen with the waste

gases. This design ensures efficient combustion

and reduces the likelihood that dioxins will be

generated.


b. Hazardous waste incinerators are designed with

long gaseous residence times. When compounds are

volatilized (evaporated) from the soil, the

resulting gas is mixed with oxygen at high

temperatures to oxidize the organics. Hazardous

waste incinerators are designed to have at least

two seconds of mixing time for the gases at

extremely high temperatures. This residence time

is sufficient to minimize the amount of

uncombusted organics released in the incinerator

emissions.


c. Hazardous waste incinerators are designed to

operate at high temperatures. In addition to the

long residence times for the gases, incinerators

are also designed to operate at high temperatures

in the primary combustion zone. Gases are exposed

to temperatures in excess of 2,000 degrees

fahrenheit for two seconds in PCB incinerators.

These high temperatures, combined with good mixing

and sufficient residence time in the primary

combustion chamber, destroy any organics in the

incinerator emissions. The sophisticated design

considerations employed for hazardous waste

incinerators minimize the possibility of emissions

not meeting all of the regulatory standards.


Test burn results and final plans and specifications

developed during the design phase, as well as results of

sampling during actual incinerator operation, are public

information. EPA will share this information with the

public as it becomes available. EPA will provide this

information to the local information repository, as well as

present the findings to the Community Work Group, which has

been the major vehicle for community involvement over the

past several years.


EPA is aware of the desirability of minimizing impacts, such

as noise, from remedial activities. However, a certain

degree of disruption is unavoidable with any construction

activities. The design process will attempt to minimize any

short term disruptive impacts.


Once the design process is completed, the contract for

conducting the sediment dredging and incineration will go
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out for bid. Once all of the bids are evaluated, the

contract will be awarded. The contractor that has been

awarded the contract will bring an incinerator on-site to

treat the contaminated Hot Spot sediments. The contractor

will be required to conduct a "trial burn" on-site to

confirm that the equipment is capable of meeting the

performance standard of decontaminating the sediments and

meeting all air pollution control requirements. Only after

the contractor has demonstrated that it is capable of

meeting all performance standards and control requirements

will the contractor be given approval to proceed with

incinerating the (remaining) Hot Spot sediments.


9.3.2 SCRUBBER WATER DISCHARGE


DCN #31, Page 6-10


The fly as!* solids will contain heavy raetals, metal oxides

and hydroxides. The?** has been no testing erf fly- asto

characteristics, leaching potential for metals, and of

effective water treatment for reaoval of metals priotr to

discharge.


EPA RESPONSE 9.3.2


During the design phase, EPA will conduct testing on the

treated sediment (i.e., fly ash solids) to determine the

levels of metals remaining in the ash and their

leachability. EPA will conduct the Toxicity Characteristic

Leaching Procedure (TCLP) test on the ash generated during

the test burn to determine the need for solidification. See

Section 9.3.4 below for further discussion of ash

solidification.


The scrubber water from the incinerator will be treated

using a lime or caustic additive. The addition of a basic

(i.e., opposite of acidic) material serves to neutralize the

chlorine in solution and also tends to precipitate metals.

(Most metals have minimum solubility at a pH of 8.5 to

11.0.) The neutralized scrubber water will be temporarily

held in a storage tank to allow settling of precipitated

solids and will be reused. Solids removed from the tank

could be mixed with the CDF sediments or solidified

separately. Since these solids will have a high pH, they

will readily solidify. The lime used to neutralize the

scrubber water would have beneficial effects on

solidification and would reduce the need to condition the

sediments prior to dewatering.
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9.3.3 AIR POLLUTION CONTROL


DCN #31, Page 6-28


has been no testing of fly **& o*" ̂ d*" «missions to

t<»$t 4ata for selfc-ction of t&* &ir emission control


system* The effect of volatile toxic metal «oissions on

ambient air Duality sftosM be w*alwrt*<S» chemicals will be

required for scrubbing towers or venturi scrubbers as

considered in the FS* e&e-mioal storage i* not <x?»f>letely

addressed in the report front operational or contingency

points &t vlew> Handling of fly &sh- fro»i ̂ r

or bagtiouses is not described in any detail*


EPA RESPONSE 9.3.3


Equipment used for air pollution control is designed to

achieve a high level of particulate, acid gas, and volatile

metals removal. Typical values are less than 0.08

grains/dscf of particulate (required by regulations) ;

greater than 99 percent acid gas removal; and greater than

99 percent volatile metals removal (for lead and arsenic) .

The specific type of equipment to achieve these levels will

be specified in the design phase, examined during the test

burn, and verified during the trial burn.


Solids collected in the scrubber and the partaculate control

devices are referred to as fly ash. Fly ash will be handled

with the rest of the solid effluent. It will stored or

solidified, if necessary. Handling characteristics are

similar to those of the treated sediment.


9.3.4 SOLIDIFICATION OF ASH


DCN #31, Page 6-29


fhe disposal of the ash is a critical element of the overall

treatment system and ttî  disposition of the final end

product should be reconciled prior to the recommendation and


of an overall remedial action


EPA RESPONSE 9.3.4


There has been no testing conducted to verify the

performance of solidification on incinerator ash from

treating the Hot Spot sediments. However, solidification

has been demonstrated as an effective treatment for a wide

variety of metals in a variety of matrices. The incinerated

sediment from New Bedford Harbor is expected to provide a

good homogeneous matrix for the subsequent handling and
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treatment of residual metals. Bench- and/or pilot-scale

tests will be conducted on incinerated New Bedford Harbor

sediments during the design phase to select and confirm the

performance of solidification agents for immobilizing metals

in the ash residue.


A major reason for conducting the test burn on the

contaminated sediments is to characterize the incinerator

ash, as well as to specify the appropriate combination of

emissions controls. Since the contaminated sediments

contain elevated levels of metals which are not destroyed by

the incineration process, extensive sampling will be

conducted to determine the levels of contaminants and how

they behave both before and after treatment. If the treated

material fails the TCLP leaching test (used to determine

whether or not a material is considered to be a hazardous

waste under RCRA), additional treatment (i.e.,

solidification) will be required for the treated sediment.


EPA assumes that the treated sediment will be considered a

hazardous waste under RCRA, due to the level of metals

present. This assumption will be verified by the test burn

results, as well as by confirmatory sampling that will be

required as the incineration process proceeds. The sediment

that is dredged for treatment will be solidified and stored

temporarily, and its ultimate disposition will be addressed

in the second operable unit for the Site.


9.4 COST ESTIMATES


DCN #31, Page 6-30


The following is a partial list of items for vhieh it is not

clear that costs were included in the HSPS estimate or for

which the cost analysis was incottiplfet̂  for the

alternative:


o Screening of oversized solids before


o Excess <s&paoitv in solids filters fco 
upsets and variable performance in the G0F?


o Chemical storage facilities and operating

for chemical additiom »*..


a- operating expense to dewater and

sludge from water treatment system?


o adequate quantity of activated carbon in the

water treatment system for removal of peBs?
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Equipment and operating expenses for removal

of solids from CDF primary and secondary


o cost estimates for secondary d&wafcering and

handling of dewatered sediments for the 6,500

cubic yards of solids already in the CW from

pilot operations?


o Adequate processing capacity in mecfeanical

4«svaterimgf to handles ̂ inco»ljmg stlmftgo' at 15 to

20 percent solids;


o Increased operating expense for longer cycle

•fciaies to process sl*K3<p quantity based on

limitation of water flux rate;


o Storage facilities for dewatered sludge

including controls for runoff,

odors and fugitive emissions?


cost estimates for incineration of

sedinifents tor the 6,500 ct&lo yards


of solids already in the CDF from pilot

operations?


o incineration; system siting to accommodate

additional moisture content in dewatered

solids and maintain design processing rate

for dry solids?


o Fuel delivery and storage facilities?


o Allowance for additional fuel if dewatering

does not achieve 50% solids &nd contingency

for market fluctuations in pricing?


o Cost estimates for solidification of

incinerator ash for the 6,500 cablo yards of

solids already in the CDF from pilot

operations;


o The cost of the formulation that would

actually fee utilized for the solidification

of incinerator ash?


o Disposal of fly ash as hazardous waste if

solidification cannot meet treatment

standards ;
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Greater quantity of solids for processing

through the CDF, dewafcering, incineration

solidification because of low »stimate of in


sediment woisture


o utilities "and services, * . ,


DCN #31, Page 6-35


it* <Nw*t«qaing its cost estimate, *j$ed a series of

optimistic assumptions relative to the syste»

characteristics and operating parameter v«3U»*» * , , A

realistic sensitivity analysis and cost analysis of the

system has not been prepared; As a result, the estimated

cost of implementation is significantly underestimated and

the system conceptualisation aiâ  fee faulty,


DCN #31, Page 6-38


Numerous items have been listed for which the potential

costs have not been evaluated in the 8SFS* When these

potential impacts on the cost are combined and the impacts

compounded through the recommended system, it Is

demonstrated that the potential cost of the system could

exceed $30 or $40 million*


EPA RESPONSE 9.4


EPA CERCLA RI/FS guidance prescribes that cost estimates for

remedial alternative evaluation consider direct capital

costs (e.g., equipment, labor, and materials necessary to

implement the alternative), indirect capital costs (e.g.,

engineering, legal and licensing, contingencies), and annual

costs (e.g., post-construction operation and maintenance).

Furthermore, these cost estimates are expected to be

accurate within +50 percent to -30 percent.


For the purposes of an FS, only the major components of a

remedial alternative are identified for cost estimation.

Costs associated with specific items such as: screening of

oversized solids prior to mechanical dewatering; increase

operating expense for longer cycle times to process sludge;

and actual solidification formulation [for immobilizing

metals]; and utilities and services such as city water

storage, employee lunch room/washrooms, will all be

addressed in the design phase.


In assessing cost sensitivity, the contribution of each

major component to the total cost of a remedial alternative

is considered. For example, sediment dewatering and water

treatment collectively account for 11.3 percent of the total
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cost of the incineration alternative. Therefore, wide

variations in the specific assumptions used to estimate

these costs would not substantially impact the overall

remedial cost.


Incineration accounts for 39.8 percent of the overall

remedial cost. The unit price of $374/ton is based on

information collected from other full scale incinerator

applications. In general, costs for these other

applications included excavation and disposal of the ash.

The cost estimate for incineration used in the Hot Spot FS

includes the following specific items: feed system,

monitoring systems, health and safety program, laboratory

and office facilities, [incinerator] control systems, air

pollution control systems, ash handling, fuel storage and

handling, feed storage area, electrical subsystems, and

scrubber water handling and treatment.


###
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SECTION 10.0 - EVALUATION OF ALTERNATIVE TREATMENT TECHNOLOGIES


10.1 ALTERNATIVE TECHNOLOGIES


DCN |31, Page 7-11, Section 7.7.4


N&meroias technol ogles considered for implementation and some

that were pilot or bench-scale tested, such ** alkali metal

dechlorination, were eliminated from consideration due to

lack of historical implementation or full-scale pilot

testing. This is contrary to EPA's own policy of technology

innovation and the law/ relied on by the Agency to support

cleanups at a number of other Massachusetts Super fund sites.

& <&»eisiem to eliminate theŝ  alternativê  slnot)l̂  have been

jaade before the bench and pilot tests since the criteria for

their elisftination was not relatê  to the results of the

tests. New Bedford Harbor should not have been utilized by

the government for experiiaentation with technologies, after

the agency excluded them from review, since this was costly

and unrelated to New Bedford Harbor cleanup,


DCN #31, Page 7-12, Section 7.7.9


Other in-situ technologies are likewise dismissed out of

hand without any serious consideration of their potential

merits,


DCN #31, Page 7-23, Section 7.9.26


The overview of the bench-scale technology test program

discusses the five technologies that were bench-tested?


o .fctorsfctfl vitrification

O KPEG

o dewatering

o biodegradatioj*

o B»B,S«T* solvent extraction


This report states that test were used to determine the

effectiveness and potently material handling problems

to define the costs estimates for each method* In reviewing

this document with other Jt&l documents/ it is mpparso&fc that


vitrification, KPBS^ biodegradation and B *

were all eliminated for r*&*on& that could have been or were

identified prior to the initiation of the bench-scale test*

Therefore/ these tests did/iiot provide any data t&at either

verified the feasibility arid applicability of the technology

for New Bedford Harbor or helped to refine the cost

estimates*
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EPA RESPONSE 10.1


Remedial alternatives consist of combinations of technology

types and process options that form a series of response

actions necessary to achieve the remedial objectives

developed for a site problem. The Superfund Amendments

(SARA) direct EPA to select a remedial action that utilizes

permanent solutions and alternative treatment technologies

or resource technologies to the maximum extent practicable.


EPA identified, screened, and evaluated treatment

technologies for New Bedford Harbor in accordance with SARA

requirements and CERCLA RI/FS Guidelines. The methodology

and results of this work are described in detail in numerous

published reports (E.G. Jordan Co./Ebasco, 1987a,b,c;

1989a,b).


EPA identified sixty sediment and water treatment process

options in the five major technology types identified for

New Bedford Harbor: physical, chemical, thermal, biological,

and in situ treatment (Table 5-1, E.G. Jordan/Ebasco,

1989a). EPA screened these technologies with respect to

their applicability to treating PCBs and/or metals in

sediment and/or water matrices, and whether they were

technically implementable. As a result of this screening

step, the initial list of sixty treatment technologies was

reduced to eleven (Figure 5-2, E.G. Jordan Co./Ebasco,

1989a).


EPA conducted an evaluation of the remaining eleven

treatment technologies to assess the effectiveness, the

level of development (i.e., the readiness of the technology

for full-scale implementation at the anticipated time of

completion for the New Bedford Harbor FS), and to obtain

refined cost estimates of these treatment technologies for

the site and waste specific conditions present at New

Bedford Harbor. EPA uses available data and information

coupled with best engineering judgement to determine the

effectiveness, implementation, and cost in its detailed

evaluation of technologies for a CERCLA FS. Available

information and performance data for many of these

technologies looked promising for New Bedford given the site

and/or waste specific characteristics found there. However,

much of this information and data was generated from earlier

stages of technology development and did not necessarily

reflect advances in process development which had occurred

at the time these technologies were being evaluated for New

Bedford.


Therefore, EPA conducted the bench-scale treatment program

to ensure that any remedial alternatives incorporating

treatment technologies reflected state-of-the-art
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information and information date specific to New Bedford

Harbor. The results of this test program were used to

determine:


the effectiveness of the treatment technologies on

treating PCB and metal contaminated sediment and water

from New Bedford Harbor;


potential material handling problems and process rate

limiting features that might develop during scale up of

the technology at New Bedford Harbor;


refined cost estimates for treating New Bedford Harbor

sediment.


Four of the eleven treatment technologies were selected for

the bench-scale test program: in situ vitrification, the

KPEG process (alkali metal dechlorination), advanced

(aerobic) biodegradation, and the B.E.S.T. process (solvent

extraction). Details on the selection of these technologies

are reported in E.G. Jordan/Ebasco, 1989b. A fifth

treatment technology, dewatering, was included in the

program under a different arrangement described in Section 9

of this Responsiveness Summary.


The results of this bench test program and how they were

used in the Hot Spot FS are reported in detail E.G.

Jordan/Ebasco, 1989a,b.


10.2 SOLVENT EXTRACTION (B.E.S.T. PROCESS)


10.2.1 TOXICITY OF TEA


DCN #31, Page 7-13, Section 7.7.13


:TJfee -&>£ *&**£< extraction solvent f 1U& is toxic by ingestion 
iafcalation ajid has eatased liv&r and Sidney daiaags in 

animals. The solvent could have adverse ftealfcii 
<m wor&ers. These facts were arbitrarily 

from 

EPA RESPONSE 10.2.1


The health exposure effects for TEA (triethylamine) have

been extensively investigated. TEA has been characterized

as mildly toxic by ingestion and skin contact, and mildly

toxic by inhalation (Sax and Lewis, 1984). No carcinogenic

properties have ever been found. TEA can be detected by

smell at extremely low concentrations, below one part per

million. The characteristic that allows TEA to be detected

by smell at very low concentrations is similar to most
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amines and to ammonia. The Occupational Safety and Health

Administration's (OSHA) permissible exposure limit and time

weighted average (PEL/TWA) is 25 ppm, two orders of

magnitude higher than the level at which TEA is detected by

smell.


Toxicity studies have been conducted with TEA on laboratory

rats by the National Institute for Occupational Safety and

Health in Cincinnati, Ohio. No adverse effects were

observed in rats exposed to 250 ppm TEA vapor for six hours

per day, five days per week, for six months. When TEA

levels were raised to 1,000 ppm for six hours per day for

ten days, the rats showed damage to mucous membranes in

nasal passages, trachea and lungs. Other laboratory

experiments testing the effects of TEA inhalation have shown

an LCLo (lowest published lethal concentration) of 1000 ppm

for four hours for both guinea pigs and rats (Sax and Lewis,

1984) .


Comparison of the threshold for smell, the PEL/TWA, and the

laboratory experimental data indicates that fugitive TEA

emissions would become noticeable to workers Long before

permissible exposure or health threatening levels had been

reached.


Laboratory experiments testing the effects of ingestion of

TEA have shown LD50 (lethal dose 50% kill) values of 460

mg/kg (body weight) and 546 mg/kg for the rat and mouse,

respectively (Sax and Lewis, 1984). This rate indicates

that a significant quantity of pure TEA would have to be

ingested by an average 70 kg adult to be life-threatening.


In practical terms, the B.E.S.T. system is designed to

operate as a closed system such that no TEA is released into

the air as air emissions or becomes available for direct

contact with equipment operators. In addition, operators

and maintenance personnel would receive extensive training

on the safety related aspects of handling TEA and the

potential health impacts of TEA exposure. Minimum

protective equipment consisting of boots, overalls, hard

hats and goggles that would be worn by all personnel when

working on the site within the BEST unit perimeter.

Personnel actually working on the unit could be required to

wear breathing protection as an additional safeguard against

possible fugitive releases of TEA.


Finally, EPA did not select the B.E.S.T. technology for this

operable unit.
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10.2.2 PILOT TESTING OF NEW PROCESS HARDWARE


DCN #31, Page 7-13, Section 7.7.15


Although the RCC B*E»S«$+ process has operated at a

desionstration scale at a savannah, seorgia *gp«ir&m& site,


operation and extraction efficiency using the new

rier equipment fea* not fceen> proven at either, toe


pilot or commercial scale**** Similarly, it is not clear

that the solids handling problems «** minimised lasting the

washer-drier equipment because the time required for

settling the fine particles from the harbor $eaii»«s8it8 could

be quite long, necessitating numerous washer-driers to

achieve the retired capacity ,


DCN #31, Page 7-14, Section 7.7.16


Jiany «»£ the problems noted in the CF systems tests

liquid propane should be anticipated with the RCC

process» This is particularly true since the â u.̂ ,"!?.

evaluation was only done at the bench scale an<i problems

specific to the harbor sediment such as solids handling,

solids carryover and PCB accumulation would not have been

observed except in the pilot plant or cQsa&ercial scale

operation.


EPA RESPONSE 10.2.2


Resources Conservation Company's (RCC) B.E.S.T. extraction

process using triethylamine (TEA) solvent has been

successfully demonstrated on a pilot-scale at a Savannah,

Georgia superfund site. This demonstration utilized RCC's

prototype 100-ton-per-day multistage treatment unit. RCC's

bench test protocols, which were used to evaluate the

treatability of New Bedford Harbor sediment, were developed

to simulate the process dynamics of their prototype unit.


Currently, RCC is pilot-testing a different process hardware

system using Littleford rotary washer-dryer units. These

units are readily available and are used extensively in the

chemical processing industry. One major advantage of this

processing system is that sediment-solvent mixing is more

uniform, thereby increasing the extraction efficiency per

stage (or wash cycle). In addition, the sediment is not

moved from one reaction stage to the next (as it was in the

prototype system) which simplifies material handling.


Within the last month, RCC has completed a pilot-scale

demonstration of their new process hardware system at a

Superfund site in Greenville, Ohio. A ten gallon Littleford

unit was used to treat PCB contaminated soils. This ten

gallon unit is the same unit used by Littleford to pilot-
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test operational and design parameters prior to full scale

implementation. The results of RCC's tests at the

Greenville site indicated that soils contaminated with 150

ppm PCBs were reduced to less than 5 ppm PCBs using the new

process system (Weimer, 1989).


Application of this new process system at New Bedford Harbor

would require additional pilot-scale tests to develop

operating and design data for configuring a B.E.S.T.

treatment unit for treating New Bedford Harbor sediments.


As noted in EPA Response 10.2.1, EPA did not select the

B.E.S.T. technology for this operable unit. Doubts as to

the (full-scale) reliability for the heavily contaminated

Hot Spot sediments contributed to EPA's selection of

incineration over solvent extraction.


###
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ATTACHMENT A


CHRONOLOGY OF COMMUNITY RELATIONS ACTIVITIES

CONDUCTED AT THE NEW BEDFORD HARBOR SUPERFUND SITE


Fall 1982 - EPA prepared a Community Relations Plan based on

interviews with local officials and residents.


December 8, 1982 - Public meeting held to explain Superfund

process. Speakers from EPA, DEQE and MA Department of

Public Health.


February 9, 1983 - EPA distributed copies of the Remedial

Action Master Plan (RAMP) report to the New Bedford Site

mailing list.


February 14, 1983 - EPA held a 30-day public comment period

on the RAMP concluding on March 14, 1983.


May 18, 1983 - EPA held a public meeting to update residents

about harbor investigation activities.


December 20, 1983 - EPA distributed an information fact

sheet and update to the site mailing list describing studies

to be performed.


February 1984 - EPA began distributing monthly progress

reports in English and Portuguese to the site mailing list.

These reports were sent every month through October 1984.


March 8, 1984 - EPA held a public meeting to update the

public on site cleanup activities.


June 18, 1984 - EPA held a public informational meeting on

environmental issues in Southeastern Massachusetts.


June 1984 - EPA distributed pamphlets to public and private

schools in New Bedford, Acushnet, and Fairhaven describing

PCBs and areas to avoid to prevent exposure to contaminants

in the New Bedford harbor area.


July 18, 1984 - EPA distributed a copy of the Remedial

Action Master Plan (RAMP) Responsiveness Summary to the site

mailing list.


July 27, 1984 - EPA issued a press release stating that EPA

would post warning signs in the harbor area.


August 8, 1984 - EPA issued a press release announcing that

a public meeting would be held September 7 to discuss

contamination and cleanup plans for the estuary.




o August 22, 1984 - EPA held a public meeting to explain Hot

Spot cleanup options.


o August 23, 1984 - EPA began a public comment period

concluding on January 15, 1985 to provide an opportunity for

public comment on Hot Spot cleanup options.


o August 1984 - EPA conducted interviews with leaders of the

Portuguese community to determine how better to inform and

involve the Portuguese community. Copies of a Portuguese

version of the PCB pamphlet distributed.


o September 7, 1984 - EPA held a public meeting to discuss

cleanup plans for the estuary. THe meeting was held at the

Portuguese community center and translated into Portuguese.


o September 12, 1984 - EPA held an open house to explain

cleanup options for the Estuary.


o September 27, 1984 - EPA issued a press release announcing a

public hearing on October 25 and a public comment period on

Hot Spot cleanup options.


o October 1984 - EPA distributed a mailing in Portuguese

explaining cleanup options and opportunities for public

comment.


o October 25, 1984 - EPA held a public hearing on cleanup

options.


o October 4, 1985 - EPA issued a press release announcing a

public meeting on October 17 to explain the Focused

Feasibility Study (FFS).


o October 17, 1985 - EPA held a public meeting to explain the

FFS.


o October 28, 1985 - EPA issued a press release announcing the

authorization of funds to conduct the Pilot Study (FFS) at

the New Bedford Harbor Site.


o September 17, 1986 - EPA issued a press release announcing

the distribution and availability of a project management

plan for remedial activities at the site.


o April 13, 1987 - EPA issued a press release announcing a

public meeting on April 30 to discuss studies underway for

the estuary and harbor, including the risk assessment.


o October 1987 - New Bedford Community Work Group (CWG) formed

to participate in harbor cleanup decisions, monitor the

remedial process and site investigations, and represent

community concerns to federal and state agencies addressing




harbor cleanup. The CWG has been meeting regularly since it

was formed. EPA and DEP representatives regularly attend

CWG meetings and provide status reports and presentations on

harbor studies.


o April 7, 1988 - EPA conducted a public groundbreaking

ceremony to announce the beginning of construction of the

Confined Disposal Facility (CDF).


o August 26, 1988 - EPA conducted a field trip to the Site to

provide an opportunity for members of the public to learn

about the Superfund Innovative Technology Evaluation (SITE)

demonstration program.


o November 22, 1988 - EPA issued a press release announcing

that the CWG was awarded a $50,000 Technical Assistance

Grant (TAG) from the EPA.


o November 29, 1988 - EPA issued a press release announcing

two (2) open houses on December 2 and 3 to view pilot study

dredging and disposal activities.


o July 28, 1989 - EPA issued a press release announcing that

an August 3 public meeting would be held to present Hot Spot

cleanup options. The release also announced that a public

comment period would take place from August 4 through

September 1, 1989.


o August 3, 1989 - EPA held a public meeting on the FS and

Proposed Plan for the Hot Spot Study Area.


o August 16, 1989 - EPA held a public hearing on the FS and

Proposed Plan for the Hot Spot Study Area.


o August 17, 1989 - EPA issued a press release announcing that

an additional public hearing would be held on August 22 and

the public comment period on Hot Spot cleanup options would

be extended through October 2, 1989.


o August 22, 1989 - EPA held an additional public hearing to

hear PRP cleanup options to address harbor contamination.


o September 25, 1989 - EPA held an additional public hearing

to hear questions from the CWG and general public regarding

Hot Spot cleanup options.


o October 2, 1989 - EPA issued a press release announcing the

extension of the public comment period through October 16,

1989.




ATTACHMENT B


PUBLIC HEARING TRANSCRIPTS:


AUGUST 16, 1989


AUGUST 22, 1989


SEPTEMBER 25, 1989




ATTACHMENT B


PUBLIC HEARING TRANSCRIPTS;


AUGUST 16, 1989


AUGUST 22, 1989


SEPTEMBER 25, 1989
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